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. MATEMATHKA 


H. C. BAXBAJIOB 


Ob OJHOM CIIOCOBE NPHBJIMDKEHHOrO PEWIEHUSA 
YPABHEHHS JIATIJIACA 


({]pedcmasaexo axademuxom C. JI. Co6oaesoim 15 XII 1956) 


~ Ilyctp HaM JjaHa B KOHeEYHOH YaCTH MOCKOCTH xy O6smacTb G, rpaHuia 
oropokh [ cocrouT H3 KOHeYHOrO 4YHCa CHPAMJIAeMbIX KPHBBIX, 

TpeOyercH peluHTb B 9TOH oOOmacTH ypaBHeHHe Jlannaca Au =0 

rpaHHuHbIM ycmospuem  J[upHxuie Up =o. B  jjaHHoH pa6ote 
yeT ykKa3aH MeTO UpHOuMxKeHHOrTO § pelleHHuA, TpeOylomHii mpH 
OCTe TOUHOCTH pe3yJIbTaTa MeHbIero pocTa MaMATH MW YnCAa apucdpmMeru- 
eCKHX JleHiCTBHH MO CpaBHeHHIO C H3BeCTHbIMH MeTOJaMH pelleHuA ypaBHeHuA 
laliiaca Ip MOMOWH ypaBHeHHit B KOHEYHBIX PpasHOcTAX (CM., Hampumep, ()). 

Kak o6ptuHo (7), COCTaBJIMeM CHCTeMy YPaBHeHHli B KOHEUHbIX pa3HOCTAX 
THOCHTeIbHO 3HaveHH peuieHHaA B ToUKax (ih, jh), KOTOpble MbI Ha3bIBaeM 
snamu (i,j). Yan (i, j) u (i, j’) Ha3pIBaloTcH COCeHUMH, eCIH 
(—i'|+lj—j'|=—1. 

Ilyctb /J — MHOxKeCTBO BHYTPeHHHX y3JIOB TaKHX, 4YTO BCe BHYTpeHHHe 
NYKH OTPe3KOB, COCHHAIOWIMX y3el C COCeJHHMH y3JlaMH, Jle@KaT BHYTPH 
5 H JI) — MHOXKECTBO OCTAJIbHBIX BHYTPCHHHX y3JI0B. : 

B y3lax mHoxectTBa JJ moujlaraem 


At; Ugyasy Ya po Be peat 4s, pa ay 0 
he he ares 


B y3ax MHoxecTBa JJ) 3aMeHsaem 07u/Ox? u O?u/dy? pa3jeIeHHbIMH pas3- 
OCTAMH 110 3HaveHHAM Uj; B JaHHOM y3ule H B OM KaliliMx K (1, j) TOUKAX 
AHHIIbI HW yaslaX, JlexKaWlHX Ha OTPe3sKaXx, COeMHHAIOMLHX y3en (i, j) C Co- 
HuMU y3siamu. Ilyctb | 


Li; (Uij) = 9 (1) 
icTeMa [lepeuHCJICHHbIX ypaBHeHHit. 

O6o3HauuM yYepes s HaMOONbUIee YHCO TaKOe, ITO IPH HEKOTOPBHIX WeJbIX 
un sce y3ani (i, j), YAOBMeTBOp soe yemoButo |i —m-2°*}, | j—n- 2° I< 
(2°*, mpunagnexat 7. 

Tyctb Q5 (p = 1, 2,..., %;) — BCEBOSMOXHbIe KBa{paTbl, OMpesesAeMble He- 
1BEHCTBAMH 


€ BHYTpeHHve y3uIbl KOTOpbIX NpuHagematT J]. 3fecb Mps H Nps —HeKOTOpble 
JIble GHCa. 

O6o3HauuM yepes Qj), MHOXKeCTBO BHYTPCHHHX Y3J10B KBaj|pata Q5, YAOB- 
TBOPAIOULHX YCJIOBHAM: 


A (i ay. fife) (j — ge a) =). 
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s—2 
B. :Ysen (i, }) yaaseH Ha paccTosHHe He 6ombuie 2° “A OT WeHTpa KBaJ- 
paTa HH OT OHO H3 ero CTOpoH, BCe Yy3vJIbl_ KOTOPOH, 3a HCKJIIOUeHHeM, 
MOXeT ObITb, BePIMHH page np Tr. 


Iyctb 1p = Q,— 0 "Qs. Tlonoxum J, Shee nu IT,=+/,. Aunago 


i=1 =1 

PHYHO pacCMaTpHBaeM BCEBO3MOXKHbIe KBaparbl Qs *, KpoMe Tex, y KOTOpbIX BCé 
y3uJbl CTOPOH, 34 HCKIOUEHHEM, MOxXeT ObITb, BePWMH KBa[paTa, HJIM BCE 
ae cae y3uIbl KBaj[pata, KOTOpble lexaT Ha OfHOH H3 MPAMBIX 
X=Mp, 51° 25-2h, Y = Np, 512° A, Mpunagnexat I’, Mogo6uo JT‘, u Js o6pa: 
syem MHoxectTsa //$~1 ny J/;_; 43 He IpHHaexKallux I’, y3JIOB COOTBETCTBYIOMIH X 
KBa][paTOB, ynorpe6u1ss B wyHKTe B pmecto [. muoxectso I. Tomoxun 
To, =I, +s. u T. a. Tpogomxaem stor Mpouece NO S.e="1. 

SHayeHHA Uj B y3Jlax, NpHHamexkallux it. (R=, 28 pe 2,. 

,%,), BbIpaxkaeM Cc NoMOWbIO PyHKyHH puna saqaun Jlupux.ie piece KBall 
pata vepe3 3HaveHHA w;; Ha rpaHuue Qs. Tpucoeqyunaa K 3THM ypaBHeHHaN 
ypaBHeHHsa cHcTeMb! (1), OTHOCAMHeCA K TOUKAN 
MHOxecTBa JJ, HW pa3pelIeHHble OTHOCHTeJIbHO CO- 
OTBETCTBYIOWIMX 3HAYeHHH uj,;, MOyYHM CHCTeMS 


5 if ij = Auj; + v. (2 

x e 5 
apes 3yech NO Uj; Mbl MOHHMaeM BeKTOP H3 3HaveHHE 
ce uij Ha MHOxecTBe [T,—I. Ouespuguo, To Bceé 
aisoly QJIEMEHTbI MAaTPHUbI A HeOTPHWaTeIbHbI WH CYMMB 
as Cg 9JIEMeHTOB MaTpHubl A MO CTPOKaM He TpeBOCcXoO- 

AaT 1. 

Ilyctp MN — uucno y3n0B MHoxecTBa JJ. Scho 
Puce. 4 yTo mpH k<s mwOOOH KBaypar, es oOmlur 


Il€HTp C KAKMM-s1H60 H3 KBagpaTos Q' yu cropouBI 


paBuble 3- 2" h, NapaJVIesJIbHbIe ~KOOPJHHaTHbIM OCHAM, HMMeeT Soule TOUKI 
c rpannuelH I. Ha ocHopannu 9TOrOo 3aMeuaHHaA HW cupsmsasemocTn I’ 3aK.- 
yaeM, 4TO pH Oombuiom N uncsio avIeMeHTOB MaTpHubl A, OTIMUHBIX oT 0 
= WN (?), a uncIO ypaBHeHHi cucTembl (2), paBHOe 4HCJTy HeH3BeCTHBIX 
=VN inn. 

IIpovsBeyem HeKOTOpble BCMOMOraTeIbHbIe OeHKH. IlycTth w;; — pemienne 
CHCTeMbI 


Aw;; = 0 mpH O< 1, jen =m: 
i; = 0 mph i=n,0O<j<n; O<i<n, j =0,n; 
oy +920 npn 0<j<n 
H U;j — PelWeHHe CHCTeMbI 
Koy +0; =0 mpy 0<i,j<in 


C TEMH *Ke PpaHHuyHbIMH yCNOBHSMH. 


| 
CnpaBeqHBO cueqyioulee: mpH <8 cymectByer c, He saci 
h,n wu pyHKuHH ~;, TaKOe, TO | 
: 

‘ 

| 


O< 0; Qojye—* mpu m/2<i<2m, j=m u upu i=m, 0<j< 2m 
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* 
Hasee, o6osHauHm uepes Wi; (r — wenoe uNcm0) PyHKuMW, onpeyersemy1o 
‘JIOBHAMH: . 


Wile = 0; 
I win={— mpu e((ih, jh), P)<rh; 
ij Ss O pH ocTambHbx i H j. 


# 
Ilyctrb D u d—coorsetcTBeHHO, HawOoubuimMh HW HavMeHbIIM H3 Ha- 
eTPOB KPHBbIX, cocTaBisiomux I. Tloxaxkem, To cymlecrByer HCO 
{(d/D) Takoe, 4To 


: i < Mrh’. (4) 
OueBugHo, 4To p (igh, joh), T)<rh, ecnu W},;, = max W}). 
; i 


Tlyctp P. (2=1, 2)—kBajpatThl, ompejeanemble HepaBeHcTBaMH |x—i,h |<arh; 
Y¥— j hi <arh, uv S,—Uux rpaHuubl: Ouepngquo, uTo B Gf) P, 


i < Qiy + Vii, 


me Q;; = 1/, [(2rh)? — (i — i,)? 2], a Vi; ONpewemserca culeyIoulHM O6pasom: 


lij Vii) =0 BO BHYTpeHHHX y3ax Gf Po; 
if — Weis Ha SefiG: 
Vij = 0 FEUIEI (2k Ay 


IIpu rh<d/3 2 cymectsyer gyra rpannub VT, coequnstonjad HeKoTo- 
ble TOUKH KOHTypoB S,; uw Sy MH JexKallad MexKYy 9STHMH KOHTypaMH. Ilycrp, 
flampHMep, TouKa ((i9 —r)h, yo) — KOHEM STON Ayr, UphnaqnexamnH S,. 

Tlo02*x UM 


7;,=1—Vis/Win1,- 
B o6macTH ompeqeeHHa (PyHKUHH g5,+ 974; ; WMeeT MecTO 
TAG, oj 1 > Mp 
yle 0j; ompeyenseTca H3 CHCTeMBI: 
Of == 1 ph ip 2h =< <i — GJ = Io; 
6; =O mpu i=ig—r, fp—r CJ <ijotru upu |i—io|, |i— fol = 2r; 


A6;,;=0 mpu octambupix i u j Takux, 4To |i — Jol, |f—fo|<2r. 
HerpyqHo yOequTECA, YTO NpH rf >2 cymectByeT o>0, He 3aBHCAIMee 
T fr, TaKOe, UTO 
ie 
29;,4, = Git > 9 i,j, > "/he: 
Tenepb JJOKa3aTeJIbCTBO HepaBeHcTBa (4) CTaHOBHTCA OUYeBHHbIM. 


Jlna OUeHKH CKOpOCTH CXOJHMOCTH TIpH pellieHHH cHCTeMbI (2) MeTOJOM 
JOCeAOBATeILHIX MPHOIHKeHNH NocTpoHM MaxopaHTy. IooKHM 


ue Apa 1 
Oy = minties 27a, 
Ilyctb 2;; |) = 9 H li; (2ij) = —7{®ij- Tipu nomouyy (4) AoKasprBaeTca, YTO 
| 217 < {MB InN, 


: i 
ye B—a6comoTHadA MOcTOAHHAaA. TlonoxKHuM yy = BMiInwW’ 
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HetpyqHo loKagaTb, ONMpascb ‘Ha ompefenenue 2; 4 (3), 4TO. Was 
OOOH KOOpAMHAaTbI (2i;), BeKTOpa Zij cnpaBeJIHBO 


(Azia< Zin, (AZin SO ™ isd 


4 
rye x= min 5 6BM’ 
B y3max mHoxecTBa J] : 


Vis npeabityuux wepaBeHcTs culeqyeT, YTO MPH MoOol Fi; 
| A+ File < min (1,16 BM In Ne") [ii |c- 


Orcioya 3ak0uaeM: 

1) (EA <T (5) In NV Inn; 

2) uro6nl HalirH pewieHve cucrempl (2) c TouHOCTbIO = 1/N, ocTaTouHe 
mpovsBectu ~\in?N urepauui mo dopmyue 


peeks Are 
uy = Au. +9, 


1 
NinN Ininw * 
Jia mogycueta 3Ie@MeHTOB MaTpuub! A, OMpeesAeMbIX MPH NOMOMLM 3Ha- 
yeHHi PyHKUHH sin u sh, JocrarouHo — WN In?N jelicTBul, a, CleqOBaTeJIbHO, 
ANA OnpeqeseHHA Wij yoctaTouHo — N / IntN neucTauih. Ucnonmpsyemaa naMsATh 


coctapiser <YNInN uucen. 3Haa ujj, WerKo HaliTH 3HaueHUA uj; B HY 
HbIX TOUKAaX (‘). 
Ilyctb ucKomoe peuienne u (x, y) € H (p, M, »),rae p+A<4 (°). Umeem (°) 


(5) 


BLIUHCAAA uyts C TOYUHOCTbIO = 


; C 
CSE aera 


Ucnonp3ya (4) u (5) HW NpOoHsBOAA HEKOTOPbIe JONOMHUTeIbHbIe ONCHKA 
NoJlyvaeM 


| Uae | +E | REN 


la (ih jh) | SL mpH p+A<c2; . 
|u (ih, jh) —uij|< Lh? | lnh| mpH p+i=2; 
| u (th, jh) — ui |< Lp, h? mpH p+A>2. 


OTH OMCHKH ABJIAIOTCA YJIYYWIeHHeEM OeHOK (*) Hw BMecte c (5) nepe 
HOCATCA O€3 CYUECTBeEHHbIX M3MCHCHHH Ha MHOFOMePHBIM ciyyali mpu cue 
AYIOWEM MpeAMOMOXKeHHM:. CyMIeECTBYeT KOHYC € KOHeYHOM BBICOTOH, nepai 
KOTOpOrO MOXHO NOMECTHTb B JUOOOH TOUKe TpaHHbl Tak, YTOObI KOHY 
HW OOacTb He HMeJIM OOWIMX BHYTPCHHHX TOUeK. | 

ABTOp BbIpaxkaeT OnarofapHoctb P. 3. ON ykasaBlleMy 
aBTOpy Helo MOKasaTebcTBa HepaBeHcTBa (4). | 


MockoBckKHi rocyapcTBeHHblli YHHBepcuTeT Tlocrynuso 
um. M. B. Jlomonocosa 7 XII 1956 
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Woruagn Akanemuu Hayk CCCP 
1957. Tom 114, Ni: 3 


’ MATEMATHKA 


P. 39. BAHOrPA 


OWEHKA CKAYUKA CTAPINETO XAPAKTEPHCTHYECKOrO 
NOKA3ATEJISA MPH MAJIBIX BOSMYLIEHHAX 


(ITpedcmasaeno akademuxom H. I. Ilemposcxum 6 XII 1956) 


Ilyctb jaHbl B MaTPHYHO-BEKTOPHOH (opMe yBe cucTeMbI ucbepeHunab- 
bIX ypaBHeHHH N-ro TlopsayKa: HeBO3MYLLeHHaA 


= A(t)x (1) 
BO3SMYITCHHad 
A = Alt) x +f (t, x). (2) 


ecb A(t)—HelpepbIBHad JH KYCOUHO-HeNpepbiBHan mupH O<t< oo 
rpaHwyeHHad MatTpuua; | A(t)|< M; x u f —Bextoppi, upuyem f (t, 0)=0; 
HelipepbipeH 10 ft, X HU yOBNeTBOpsAeT Mo x ycnoputo JIunmHoa Cc Manon 


OHCTAHTOH 5, He 3aBHcaeH oT ¢, HJIM yCJIOBHIO 
[F(t, x)| <8] x]. | (3) 


Kaacc BekTopoB-yo6apox f(t, x), O6maqarommMx KoHcTaHToH JIunumua 
<6, o603HauHM uepes Ls. ? 
Ilycrb A) M Ay— HanOoubllIMe XapaKTepHcTHYeCKHe MoKasaTeH pewenuit 
OOTBETCTBEHHO cuctem (1) u (2) *. VMasectuo (?, 7), aro Ay, OyAyaH > Ao, HE 
ceria CTPCMHTCH K Ay TPH YMeHbIWeHHH oOaBoK f, T. €., CCH MOMOKUTb 
A == Mim sup Ay, (4) 
8>0 féLs . 
9 BO3MO2*KeH cayyaH A >>A, (HcKOueHHA cM. (*%)). 
Takum oOpa30M, mpH mepexoge oT (1) k (2) cTrapliMH NoKasaTeJb MOKeT 
CIIbITLIBATh KOHeYHBIL cKayokK A—A,->O0 (c TOUHOCTHIO JO BeHUMHHI, 
rpemamelica K HyJO BMecre c 8). B paOoTe CTpOHTcA AIA 9TOTO CKayuKa, 
JM, uTO TO xe, Ja A, OWeHKa CBepxy, OTbICKHBaeMas IO CcucTeme (1) u B 
3BECTHOM CMBICyIe HeyyuMaemas. ; 
1. Tlycts X(t)—matpuna dyHyaMeHtTambHOH cHcTembl pellenuli (1). 
aCCMOTpHM OrpaHuyeHHyio dbyHKuuto F (t), ocyuecTBAMIoulyio Mp Bcex f u 
<?¢ omeHKy : 


t 
|X (2) X*()| <C exp[ | F@ak], (5) 

je C 3aBucuT or BbiGopa F(t), Ho He or t ut. Kaacc dyHKunit F (¢) He 
yCT, B Hero BXOJAT BCe JocTaTOUHO GoubUIHe KOHCTaHTH! (> M >|A(é)|). 
- * XapakTepncTuyeckuM pate Sashes BekTopa x(¢) Ha3piBaeTcsA r= Tim In | x (4) |; 


TOHHMaeTCA Kak Sup A TO BCeM pellienHam x(t) cucTeMbI (2). 
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[loo%«uM a 
t 
wp = Tim rah F (6) dé, Q= infor, . (6) 
t + 00 
0 s 


/ 


rye inf 6eperca mo BceM (yHKUMAM ykKa3aHHOrO KJacca. OnpeylemeHHoe Tak 
yvcsio Q He 3aBHCHT OT BbIOopa PyHaMeHTabHOH MaTpHubl X (ft) HW He H3- 
MeHAeTCA IPH JIAMYHOBCKHX mpecOpasoBaHHax (x = S(t)y c orpaHHueHHbIMA 
mMatpHuamu S u S+) cuctempr (1). Mostomy MoxHO HpeoOpas0BaTb CHCTeMbI 
(1) u (2) m0 cnoco6y Ileppoua (°,”), T. e. cuHTaTb MaTpuuy A (ft) TpeyrouIbHOH. 

JlemMa. Yucao Q onpedeasemca auto aremeHmamu enaeHolt OuaeoHaau 
mampuuol A(t), ecau nocreOHAA mpey2oroHa. 

He ocTaHaBJHBaAch Ha JOKa3aTeJIbCTBe, OTMETHM CuJlejyroulee NOCTpoeHue. 
Tlycrb aj; (t), Qo (t), ... , Ann (¢) — QJIEMEHTEI TABHOH MaronamH A (t). Paso- 
6bem Momyoch O<t<co Ha paBHBle orpesKH A; AuHHBI T Hw paccMOTpHM 
(byHKuHio a(t), CoBMmayaiolulyio Ha Kaxyom A; Cc TOH H3 GyHKIUHH App (f), 
KOTOpand uMeeT HanOosbuMH uHTerpan mo A;. Tlono*xKuM 

t 
o* = limt \2;() dé, Q* = inf o%. 
Ret Ate 0<T <a 
Tora MOXKHO JoKa3aTb, uTo Q* copnayaer c Q. 

Teopema 1. JIna smb60oe0 e¢>0 natidemca cmonrb mance 6>0, «mo 

ecaKkoe petuenue x(t) cucmemol (2) c f E Ls 6ydem OonycKamb ouenky 
x) <| * (0)] Be’, (7) 


20e B, 3aeucum moroKo om «. 

ee ort voles Bo3bMeM MaTpHuy X (t) pemenui (1) c HadaJIbHbIM 
ycnosuem X (0) = E u Bl6epem dyukunio F (t) = F; (t) M3 (5) Tak, 4TOOB 
Or << Q-+ 4, rye o =e/3; OTMETHM COOTBETCTBYIONLYy!0 eli KOHCTaHTy C=C, 
Samenaa (2) HHTerpaJIbHbIM ypaBHeHHeM 


t 


x() =X (xo +) XOX x@)de, x = x(0), 


0 


OyeM pelliaTb ero MeTOJOM Tuxapa (CXOHMOCTb KOTOpOrO H3BeCTHA). 
Ilyctb nepBoe npHO1mxKeHHe ecTb x, (t) = X (t) xo. Torga us (5) nowyauM 


lx (t)|< JiCexp[ P (3) 


Hlonycrum, uTo Quin r=1,2,..., & ycranosnena oueHka 


J (| <|aa|Cexp[(F + 2) dé (9 


Torga qua (k + : rO IpHOJmKeHUA, HcHo3sya (8), (5), (9) u yCuIOBM 
JInnmuua yaa f, Halijem | 


| tnt (t)|<|X () x%o|+ | X(t) X (+) | 8| xn (2) |dt< 


<li Cexp|| Fai] +( { Cexp]| | Pat}e|xo/Cexp[{(F +2) at] ae = 


= jicen[| Fds| [1 +68 ede] =|x9|C exp f ra)f +B (cor —1)] 


0 
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Mbt BHAHM, 4TO ecIM 46 CTOMb Maso, YTO Cé/o< 1,770 Xai, (t) TaKx 
YOBMeTBOpAeT HepaBeucTBy (9). Tlostomy oHO cnpaBesIHBO H AVIA HCKOMOrO 
peuienua x(t) = lim x, (t): 

k-+ co 
t 


ix (£)| <| toi Cexp |{ (F + 9)de]. (10) 
0 
IIpHHuMax BO BHHMaHHe, 4TO wr << OQ +a, uMeem 
t 
| Pdi < Dy + (Q + 2s), 
0 
rye Dz 3aBHCHT Mlb Or g=e/3, a Torga (10) npespamaetca B (Oerie 
B= Ce, u Teopema joKasana. 
lis sro Teopembl Hu ompegeseHHit (4) u (6) BprreKaer: 
CaeyctBue. Q cayocum oyenxoll ceepxy Onan A, m. e. eceeda 


A <Q. (11) 


2. [lepelijem kK BonpocaM HeysyulaemocTH 9TOH oleHKH. CuntTas MaTpH- 
uy A(t) B (1), (2) TpeyrombHolt, paso6bem MHOKeCTBO TaKHX MaTPHIl, a TeM 
CaMbIM H MHOKeCTBO cHCTeM (1), Ha KJIaCCbl, OTHOCA B OHH KJlacc MaTpHUbl 
C O{MHAKOBOH PlaBHOH AuaroHaJbio. (Takoe pa3s6veHHe HeO,HOSHAYHO BBHLY 
Hee€JHHCTBEHHOCTH MpeoOpasoBaHHa [leppoua, 4TO B WaHHOM csIyyae He MMeeT 
3HaueHHA.) CorjiacHo siemMe, uHcIO Q 6yyeT NOCTOAHHO B Ka2KJOM Kulacce. 

Teopema 2. B kasedom Kaacce umeemcnA OecuucaeHHoe MHODKeCME6O CU- 
cmem (1), 0O~X Komopux ouexKa (11) npeepawujaemca 6@ mo4uHoe pasexcmeo. 

OnlycKad OKa3aTeJIbCTBO, yYKa?KeM, UTO HCKOMOe MHO2KeCTBO MaTpHil A (ft) 
(cuctem (11)) cogzepxuT; B daCTHOCTH, BCe Te.MaTPHIbIl, Y KOTOPbIX BHeHa- 
POHaJIbHbIe 3JeMeHTbI > 0. TakuM o6pa30M, 3TO MHO2KeCTBO B KaxKJIOM Kslacce 
COJep2KHT OOACTH, CCJIH BBeCTH TOMOJIOrHIo KaK PaBHOMepHyt!0 OsIM30CTb BHe- 
WMaroHaJIbHbIX 9JIEMeHTOB Ha MomyocH O<t< oo. 

HeyoctaTkH nosoOHol TOMOOrH3allHH OUeBHAHbI; KpoMe Toro, ocTaeTCs 
HeEACHOH BO3MOXKHOCTS yJIyuWeHHA oeHKH (11), ecm cucTema (1) He IpH- 
HaJIexKUT yIOMAHYTOMY MHOxKecTBy. OyHako B 3THX cCuyyaAX CylecTByeT 
Apyrad TouKa 3peHHA, BbIACHAIOWLaA HeEBO3MOXKHOCTb yJIYUINeHHA OWeHKH (11) 
B MHOM cmpIcyIe. Kak moKa3aHo B (°), B cayyae HemHHelHocTH f (t, x) 3HaHHe 
qucvia A elle He MO3BOJIAeT HalHCaTb JIA BCeX PellleHHH CHcTeMbI (2) OleHKYy Bua 


| x (t) | < | x (0) | B.eAtt, 


TaK Kak KOHCTaHTa B, MOXKeT OKas3aTbCA 3/[eCb 3aBHCAMLeH HE TOJIbKO OT 6, 
HO H OT pelmleHua x(t). B cBolo ovepeyb, 9TO O8HaYaeT (8), UTO C MIOMOII[bIO 
yqucia A HeiIb3A HCCJIeCJOBaTb YCTOHYHBOCTb TaK, KaK 3TO JeslaeTcA m0 Mep- 
Bomy Metoyy JlamyHopa. UtTo x#%Ke KacaeTCH OWeHKH (7), TO OHA, CormacHO 
Teopeme I, He OOJIajlaeT MOJOOHbBIM HeOCTaTKOM. 

[lostomy, He3aBHCHMO OT Toro, sBJseTca WH (11) TOUHBIM paBeHCTBOM, 
HpHXOMHTCA TOb30BaTbca yHCIOM Q, a He A, HM TeM CaMbIM HaJOOHOCTb 
B yTouHeHHH (il) ormagaer. 

B 3aKsioueHHe yKaxKemM o606muleHHe Teopemb! JIanyHoBa 06 ycToH4YHBOCTH 
lO lepBoMy MpHOsHKeHH. 
| 

Teopema 3. Ecau dodaexu f (t, x) umerom nopadoK é@oliue eOUnUYoL NO x 
uecau <0, mo mpueuanonoe petueHue cucmembt (2) acumnmomu4ecku 
ycmotiuueo. 


MockosckHH aBHallHOHHO-TexHOJIOrHyecKHi Iloctynus10 
HHCTHTYT 26 III 1956 


UMTHPOBAHHAA JIMTEPATYPA 


10. Perron, Math. Zs., Ne 31 (1930). 7 P. 3. Buuorpag, IIpHKa. mateo. u Mex., 
a7) B. 6 (1953). 3K. Ih HWepeuaexunt, Mes. AH  Kas.CCP; -s. 1 (1947). 
471. M. [fp o6mau, Mateo. cOopn., 80 (72), Ne 1 (1952). ° B. ® Boa08, Auccepranua, 
MY, 1954. 6 ©. Perron, Math. Zs., Ne 32 (1930). ’7P. 3. Bu Horpag, Yen. 
Matem. Hayk, 9, B. 2 (60) (1954). § P.3. Bunorpag, JAH, 114, No2 (1957). 
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Hoxnzagn Akaygemun Hayk CCCP 
\ 1957. Tom 114, Ne 3 


MATEMATHKA 


A. WH. BOJIDMEPT 


MCCEMOBAHHE FPAHWYHbIX 3ANA4 AIA IJIMMTAYECKHX 
CHCTEM JM®OEPEHI[MAJIbBHbIX YPABHEHHM HA MJIOCKOCTH 


(ITpedcmasaeno axademuxom H. I. Memposcxum 11 XII 1956) 


PaOota MocBAMeHa HCCIeOBaHHIO TpaHWYHbIX Safad AIA ZJJIMMTHYeECKUX 
CHCTeéM ypaBHeHHii mepBoro MopsyKa, K KOTOPbIM 9KBHBaJIeHTHbIM OOpa3s0M 
(B yKa3aHHOM HWKe CMBICJIe) CBOAHTCA CJleqyloulad rpaHHunad 3ajaua. 

3anmaua 1. Hatiru pemtenue U(z) Knacca K, 9MMTHYeCKOH CHCTeMbE 


Ss) Am () 54 = F (2 =x-+ iy€D), 


k+l<n 


YAOBJeTBOpAOWee TPaHHYHOMY YCJIOBHIO 


> jan Uti (t) + | One (E, ty) Ui (a) dss |= £0 (t €P). 
i 


k+l<n-1 


Syecb Ap: (Z) — BelleCTBeHHbI€e KBaj[paTHble MaTPHIUbl NOpAAKa p, 3aaHHbie 
B HeKOTOpoH O6acTu D, KoTOpble MpeqMOsaraoTca HeIpepbIBHbIMH B CMBICJe 
Tembyepa np k+/<(n uM YMeIOULMMH MepBble HellpepbiBHble B cMbICe Temb- 
qepa mponspoquble npH k+1=—2; api(t) u dpi (t, t;) —MaTpHUbI pasmepa 


(F xp), npHyem 


by, ) 


ba (ts ty) = 
are 


(O<a< 1); 


bri(t, ty), Art (t)(O<Ck +1 <n—1) yaosnerBopstot ycsoButo Tempyepa na Tr; 
Uji (t)—nmpezenbuoe sHayenue mpousBoguoli 0°*'U /Ox*dy' usnytpu o6nactu D; 
ds;—a9nemMeHT fyru B Touxe t,€T; D-—xkonegHaa ogHocBa3Haa o6macTb 
c riayko B cmpice Tenpyepa rpannuet T; D+I'CD; n>1— TOpAOK) 
CTapIuHX MPOW3BOHbIX BCe€X HCKOMBIX (YHKUHH, BXOAAULUX B  CHCTeMY;, 
Kn—kKlacc PYHKUHOHAbHBIX CTOJIOIOB, HMeIOWIHX N-e HEeIIpepbIBHbIe Tpo- 
vusBoqHble BD uv (n—1)-e HempepBIBHbIe mpon3BoqHbie B D+T, yyosue- 
TBOpsouHe ycnoBuIO Tempyepa na VT. OQummntwynocTh MOHMMaeTCA B CMBICJE) 
MW. I. Tlerposcxoro (7,8). 

IloncraHoBKont “5 


e*-ly ay 
axkatgyn—e = Ye (eal) 2) 5 ries 1c Ie) 4 (1) 


C MCHOMb3OBaHHEM MHTerpabHOrO Tox ecTBa C. JI. Co6onesa ((°), erp. 57—62} 
B lIpeQMOO%KeHHN 3BesqHocTH OOacTH D OTHOCHTeJIbHO HeKOTOpOrO Kpyt@ 
3aqaua | CBOAUTCA K CleqyIolleH rpaHHdHol 3ayaye: 
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Saqaua 2. Haliru cros6ey wu BpicoTh 2r = np vu noctTosuubiit cronGet, € 
BICOTHI 7 (7 — 1), KOTOPbIe yOBMETBOPAIOT cucTeme ’ 


(a) , = 
um Ay —% + B04 (Re, QuQddr=FOLMEd (2) 
D 
Z=xX-+iye€D, C=§-+ iy) w rpaHHuHOMy ycJIOBHIO 


Auz=a(t)u(t) +), th) u(t,)ds, =F(t)+N (De (LET). ~ (3) 
1B. , 


ecb H B JlaJbHelilieM NO pellieHHAMH CHCTeMbI Bua Lu = F nowumatores 
eleHHsA Kacca K,; npaBble vacTH CHcTeMbI ypaBHeHHit u rpaHHuHDIx yculo- 
MH Mpesmosaraiorcs HenpepbIBHBIMH B CMbICuie Tespyepa. 

Sayaun 1 u 2 SKBHBaJIeHTHbI B TOM CMbICJI€, YTO MeXxKy pelieHHAMH 9THX 
ajau yCTaHaBJIMBaeTCA B3A4HMHO-OJHO3HAYHOe COOTBETCTBHe paBeHCTBaMH (1) 
{ HHTerpaJIbHbiM ToOxecTBOM C. JI. Co6omeBa (c —cTomGell, cocTaBJeHHbIii 
13 KOSPPHIUHEHTOB TMOJIHHOMOB, BXOJALLHX B 39TO TOKJECTBO). 

JIuHeHHbIM ruiay{KHM Heoco6biM TpeoOpasoBaHHem cucTema (2) mpHBO,HTCHA 
( BHJyY, B KOTOPOM 


Aw) = ( 


AY (z) — A@) (z) 
AM (2) AM (2) 


[pH¥eM JIA BCex COOCTBEHHBIX 3HayeHuli A(z) Matpuusr A” (z) + iA® (z) BBI- 
lomuaetca ycnopue ImA(z)>0 (z€D). Hoxaspwaercs, uro ycnosne amann- 
HYHOCTH JOCTATOUHO JIA BO3MOXKHOCTH TaKOrO MIpHBeeHHA. 

IIpu uccseqopaHHu saqauH 2 ucnomb3yioTca metoyp! VW. H. Bexya (1,2). 
AccneqoBaHHe MPOBOAHTCA pH MOMOMIN (byHAaMeHTaJIbHbIX MATPHIL, MOCTpoeH- 
mix A. Bb. JIlonatuuckum (°,4). 

_ YuytbiBas, 4TO 


; u(z) =\\eC 2IFO+M(Oclddn, 
). 


me o(C, z)—dyHyamMeHtaibHai MaTpHia onepatopa £,; z=x+iyeD, 
=§-+ iy, ABIMeTCA pellleHHeM cucTeMbI (2), NpHBOAHM 3aqauy 2 K BUHAY 


tu = 0, Al =f, (4) 


cTo6el, C BKJHOUeH B fy). 
Teopema 1. Kasdoe pewenue u(z) cucmemot Lu = 0 npedcmasumo 
eude 


u(2) = [ME 20 Odes + 3 cul), (5) 
i j=1 


Je w(0) me ebicombl fr, yOoeaemeopsioumuti ycaosuio Teadepa I; 


(j= 1,:.., 7) —nocmosnnole. Cmoabey w(S) u nocmosHAole Cj onpede- 
suOmca no u ‘(2) OOHOSHAUHO. 
Syecb 


MG2=a-(e lé—)+4AMa—Hr X 
x [A (©) cos (v8) — cos (v4) ] a +%7(6, 2), 


me C= E+ in; z=x-+iy; Y—BHYTPCHHAA HOpMaJb K Tr; E— equnnunaa 
aTpuiia nopayka r. Matpuua x (6, z) coqep2xuT Muaquine (0 NOpsxyaKY Oco- 
SHHOCTH) WeHbI (YHAaMeHTAaJbHOH MaTPHIIbI H.HeKOTOpbIe OrpaHHveHHple 
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cylaraeMble, KOTOpbIe, MOryT ObITb MOCTpoeHbI 10 MeTOyy, ykasaHHOMy 4. B. Jlo 
natuuckum (5). uw) (z) (j= 1,...,7)—aacTHbIe pelleHHa paccMaTpHBaemol 
CHCTeMbI; 2F — YHCMO YpaBHeHHH B CHCTeMe. 

TIpH nomouyu mpeyctaBienua (5) sagaya (4) CBOAHTCA K SKBHBAJICHTHO! 
CHCTeMe CHHIYJAPHbIX HHTerpaJIbHbIX ypaBHeHHH Cc aqpom Tua Kouim. IIpeq 
MOaraeTCA BbINOJIHeHHBIM yCJIOBHe 


det [a, (t) + ia, (t)]} #0 (t€T), 
rae (a, (t), ay (£)) = a(t) (em. (3)). 


Tora moulyyeHHad CHCTeMa ypaBHeHHH HOPMaJIbHOrO THMa, H ee HHACKC % 
BBIUHCJIeHHEIM m0 dopmysie H. HW. Mycxenuupuau (°), OKa3bIBaeTCA PaBHBIN 


x= = {arg det (a, + ag) |r. (6 


M3 mpegbifyulero ceqyer, YTO OMHOpOAHaA 3afaya 


Li On ane (7) 


MMeeT KOHEYHOE YHCJIO JIHHEHHO He3aBHCHMbIX pelleHHH. 
Teopema 2. Jlna paspewumocmu 3sadauu (4) npu awbou npaeou wacmi 
fo Heo6xodumO u Oocmamo4no, 4mobel CoomeemcmeyolaA COHOPOOHAaA 3ada4G 


(7) umena x+ Pr AUHeHO Hesaeucumolx pewleHut. 
®opmysupyerca conpsxKeHHad rpaHwuHad 3ayaua. IIpwH sTomM npeqnona 

raeTcad, uTO cHcTeMa f ypaBHeHHH Au =O MoxeT ObITb JONOHeHa JO cuCTe 

Mbl 27 OJHOPOAHEIX ypaBHeHuH DpeyrombMa, He HMerIOMeH OTHUHbIX OT HY 

pemenui (npu O(t,t,)==-0 jononHuTembHble orpaHHueHHa Ha A He HaJa: 

rarorcs). 
Teopema 3. PasHocme mexdy 4ucAOM AUHeLIHO He3saBucuMbIxX peLleHUl 

3sadauu (7) u OOnOpoOHoti ConpAdteHHOw 3adauu paena x-+r (cm. (6)). 
Teopema 4. J[zA paspewumocmu 3sadauu 


Lu fF, Au =0 


HeoOxodUMO U OOoCMamo4HO, uMoboL Npaean 4uacmoe F 6boelAa OpmoeorxaroHa a 
BCEM PelleHUAM OOHOPOOHOU conpsA2CeHHOU 3ada4U. ! 

IIpH BbINOJHeEHHH yCIOBHA TeOopeMbI 2 BBOJHTCA HOPMHPOBKa peel 
Tak, 4TO 3ajaua (4) B KNacce HOPMHPOBaHHbIX pelIeHHH OKa3bIBaeTCA OHO 
3Ha4HO PaspelIHMOH pH sm000H MpaBoH uacTu fy. Jjoka3aHa HenpepbiBHay 
3aBHCHMOCTb pelleHHi sayauH (4) oT MpaBow yacTH B CuesyrolleM ee 


Ilyctb fr —> fy B MetpuKe H* ((8), § 49). Torga HopMHpoBaHuble pemeHua ul 


n> co : 
3anauw Lu, = 0, Aun =f, paBHomepHo B D.+T cxogqatca K HOPMHpOBaHHO) 
My pelleHHio u 3aqaun (4), a NepBble MPOH3BOAHbIC Up, PABHOMEPHO CxOMATChl 
K COOTBETCTBYIOU[MM II€PBbIM MIPOH3BOJHbIM wu BHYTpH D (Tt. e. B KaxkjOll 
3AMKHYTOH mofo6sacry). | 


JIbBOBCKHH Tlocrynusio 
JI@COTEXHHYCCKHH HHCTUTYT 10 V 1956 


UMTUPOBAHHAS JIATEPATYPA 
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Jloxaanu AkawlemMuu Hayk cccP 
1957. Tom 114, N 3 


af MATEMATHKA 


A. B. JPANKHH 


ACHMITOTHKA COBCTBEHHbIX 3HAYUEHHH HW ®YHKUMH 
OMHOFO KJIACCA JJJIMNTHYECKHX CHCTEM 


(ITpedcmasaexo axademuxom H. H. Bozoaro6osvim 15 XII 1956) 


Ilycts D— koHeuHand O6NacTh n-MepHOrO eBKsJHOBa MpocTpaHcrBa jo 
wpaHnyennas noBepxuocrbio S Tuna JianyHopa*. B ampuelinem paccMoTpHM 


(uddepenHaJIbHbIM OMepaTop Bua 


A(s 5)= > Aij () sear +34 (a, Flot). 


As jail, 


Oa(*PpUUHeEHTaMH KOTOPOrO ABJIAIOTCA JeCHCTBHTeJIbHbIe (PyHKUMOHAaJIbHbIe KBaJ- 
JATHDIE MATPHUbI MopxAyKa 3, OMpeseseHHble AIA 3HAYeHHH xX = (x1, Xo, X3) U3 
‘eKOTOPOH KOHeuHOH OOacTH Q (D — Q) u JocTaTouHO riayqkKue B ITOH O6acrH. 


0 . : 
Ilyctb A (a: x) — onepaTop 2JHMTHYeCKOrO THHa: WIA Kao jevcTBu- 
€NIbHOH TOUKH % = (%, %, %)0 H Mpon3sBoNbHOrO x EQ 


det A, (x, 2) det} y Aij (x aor) 0 
hye 


0 3 
[peqnouaraetca Tak»xKe, uTO A (x, x) €CTb BapHallHOHHbIM ONepaTop OT Io- 


OMKUTEIbHO-ONpeseseHHorOo (byHKUHOHaa. B sTHX TIpeAMONOMReHHAX, HCMOVJIb- 
ya metoy Kapsemana (!) H JOMOHHB ero cHOCcOOOM OeHKH peryJIAPHbIX 
acTeli cooTBeTcTBy1oulux MaTpul puna, qanupim SY. B. Jlonarauckum (°,%), 
OVYHM ACHMIMTOTHYeECKHE BbIPAKeHHA JI COOCTBEHHBIX 3HAYeHHH A, H COO- 


(BEHHBIX (PYHKUHM (CTOMOWOB) Up (xX) 3aqayH 
A (x, 2) 1 (2) = — Daten (2) nD): ete Ora C'S), (1) 
1. Paccmatpupaetca cucTema JludpiepenuHaJIbHbIX ypaBHeHuli 


[4 (x, =) a iE] u(x) = — (x) (2) 


’_equHudHaa Marpuita, P(x) — JocraTouHO rmaqKu cTosOel) H CooTBeT- 
Bylolllad cucTeMa 6e3 MapameTpa 


A(x, =) u (x) = — (x). (3) 


* Bee pesybTaTbl HacTosuleli pa6oTbi BepHbI MpH n> 2; ATA NPOCTOTH! 3allHCb BeETCA 
ai 3. 
SaKa3z 1477 
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Jlna cuctem ypaByeHuli (2) u (3) crposTca tbyHJaMeHTaJIbHble MaTPHIbI 
g(x, ys) u g(x, y). PyHyamMeHTambHaA MaTpulla CHCTeMBI (2) pasbickuBaeTcAr 
B BHC 

£(%, Ys) = Bo(X—H UN + Bi (% Hs A), 


0 2 
Pe Qo (x — Y, Y; 4) — PyHaMeHTasbHaA MaTpula ONepaTopa A, (x, x) —VE 


grlx, ys) = J go(x—z, 25 A(z, ys Adz 


Q 


vu MaTpuua A(z, y; h) HaxOAMTCA H3 CHCTeMbl HHTerpaJIbHbIX ypaBHeHHA Dpex- 
TOJIbMa, Ppa3pelIMMOl, KaK 9TO JOKa3bIBaeTCA, Mp OOMbIMX 3HAaYeHHAX TWa- 
pametpa A mo nepBoH Teopeme PpefroupMa. 

Jloka3aHo, TO HMeIOT MeCTO OLeCHKH 


Cee 


Ce [Bi (4, ys | <Ce 9" (Ie — gy | 


lZo(x—Y, HNIS 


CoBepwieHHO aHasOrHv4HO Onpesetaercs (tpyHaMeHTaJibHaa MaTpuua g (x,y 
cucTemb! (3) HM CipaBeyIMBbI OWeHKH 


~~ 


: 
rye © > 0'— dbuKcupoBanHoe JocraTouHO Mavioe yHcI0 H C,, Cy = const. 


FC3 Clee) Sis rc |g (ey) | < Cy (In| x —y i+ 1) 


(C,, C, = const). 


2. Jima cucrem ypaBHennit (2) u (3) cTraBaTca rpaHuuHble 3ayauH Tuna Jn 
puxse. Meroyjom A. 5B. Jlonaruucxoro (3) crpostca matpwon pun 
G (x,y;4) u G(x, y) Waa STHX 3afau HM pellleHHA caMHX 3aqay TpeycTaBaAs 
1OTCA C MOMOLLbIO MOCTPOeHHbIX MaTpulL puna. 

Matpuua I puna G(x, y;\) pasbicKuBaeTca B Bue 


G (x, y;) = g (x, 454) —a(x, 54), 


rye MaTpuia a(x, y;A) HaXOMHTCA W3 CHCTeMbl PeFyJIAPHbIX HHTerpabHbIX!) 
ypaBHeHuit. B cusy oKa3saHHoro B (?,°) HMeeM 


&(% Ys N) = \H (27a) ae. 
s 
TIPHYeM CIpaBeIHBbI OMeCHKU 


Cone 12-9 | C(r) 


lgiaysn|< ia ? [APs NY 4 


x= | 2—x’ 
rye O<*<1—noxasatem B ycnosuu JlanyHosa jaa moBepxuoctu § 
C =const u C(A) ocraetcad orpaHuyeHHol mpHw A—> v0. 


CopepuleHHO aHaOrMyHo crpoutca matTpuua [puna G (x, y), mpHuem oKa 
3bIBaeTCA, UTO 


hee Cs | 
|) Ne }a(% 9) |< yoy a (C*.G, == consi . 

Jjokaspipaetcx, 4To MaTpHula G (x,y; \) ecTb pe3oubBeHTa Apa G (x,y) 
H uTO CaMO Apo G(x, y) cuMMeTpH4HO. C MoMOLbIO u3BeCTHOrO pa3zOxKeHHil 


PeSOIbBEHTbI CHMMETPHYECKOrO Apa MO coOcTBeHHbIM (byHKUMAM (cTOnOWaM| 
novlyuuM : 


v(x) =( G(x,2)G(z, dz =(G oa ie 
\ \ (x, 2) G (z, x; h) dz es i Og ay? 
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(e A, — COOcTBeHHbIe 3HAYeHUA, Up (x) — nOmHan OPTOHOpMUpoBannad cucTema 
OCTBEHHBIX (PyHKUMH (cTOMOUOB) aAypa G (x, y) (WITpHxX pH (byHKHOHab- 
M CTONOWe OSHayaeT TpaHcnoHUpoBanne). 

Ha oOcHOBaHHM yKa3aHHbIX OLeHOK nOsyuaem 


A> co A+ @ 


lim Av (x; 4) = lim i\ By (X — Zz, x; A) ge(z — x, x) dz = 
D 


4 : 

= (272)8 \ {{Ag (%, «)] [Ag (x, «) + E]}"1 de. 
Deo 

TakHM oOpa3om, 


lim VX yy EO Ot Spas a fAe(e.a) + Ede.) 


do 0 hay Ak On +A) Deo 


3. [Ipumenus k pany (4) u3sBecruyio Teopemy Tuna Tay6epa (CM., Hampu-. 
p, (*), erp. 703—704 u 706—715), nomyaum ceqyioujHe acumnToTHueckHe 
IpaxKeHHA JIA COOCTBEHHBIX 3HAYCHHH HM COOCTBEHHEIX PyHKUHA (cTOMOLOB), 
qaqu (1): 


Duis (0) un) ~ got) Sp 1Ae (0) [Aa (x) + ED da (6) 


k=1 pe 


4 a! 2 
: n~ ayer \ { | Sp {Aa (#2) Aa (%, a) + ED dal de 2h. (6) 
Died ae ‘ 
HloxasaHo, uTo tbopmysia (6) HMeeT MecTO uM B CJTy¥ae. Gomee O6mero one-~ 
Topa 


3 

ss 4) 0 Sie? * 

A( aA (4. Ge) +B AI) Ge + Ave) 
: F : 
jocTaTouHO raiayKuMu MaTpuuamu A; (x) u Ao (x). 
Hs dopmya (5) u (6) nosyuaiorca, B YaCTHOCTH, aCHMMTOTNYeCKHe BbIpa- 
HHA jd COOCTBeHHBIX 3HAaYeHHH HU COOCTBCHHBIX BCKTOP-(—PyHKUHH CHCTeMbI 
ABHeEHHH TeOpHu yupyrocTu (ypaBHeHusz Jlame) B cuyuae 3ayauu Cc HyuJle- 
MH CMeIIIGHHAMM TOUCK TIOBEpXHOCTH, T. €. COOTBETCTBYION[ME pe3YJIbTAaTbI 
4na ((°), popmysa (70)) u Ilnexena ((*), copmysa (243)). W3 strux xe 
IMYJI BbITeKaIOT, B YAaCTHOCTH, pe3sysbTaTS! Kapsiemana ((!), Teopema VI) 
Spayyepa (") B ciyyae OfHOrO 9SJVIMNTHYeCKOrO ypaBHeHHA BTOporo Mo- 
(Ka. 


JIbBOBCKHH rocyapcTBeHHbIM YHHBepCHTeT Tloctynusio 
uM. Vspana @panKo 14 XII 1956; 


IMTHPOBAHHAS JIATEPATYPA 


1T. Carleman, Ber. Verhandl. Sachs. Akad. Wiss. Leipzig, Math.-Phys. Klasse, 
119 (1936). #9. B.JlomatuucpKkui, oxn. AH YCCP, Ne 1, 5 (1956). 
|B. Jlonatuuc, kui, Joxn. AH YCCP, NoQ, 107 (1956). *B. WH. Cmupuos, 
ic Bbicmeli MarematTukn, 4, 1951. 5H. Weyl, Rend.-Circ. di Palermo, 39, 1 (1915), 
Pleijel, Ark. f. Matem., Astr. och Fys., 27A, No 13 (1940). 7 F. BimOrwsdie ts Camker 
Ne 22, 2140 (1953). 
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Jlowna ger Anranemuu nayk CCCP 
1957. Tom 114, Ne 3 


B. K. 3AXAPOB 


TEOPEMbI BJIOKKEHUA [JIA TPOCTPAHCTBA C METPHKOH, 
BbIPO)KJAIOWENCA HA MPSAMOJIMHEHMHOM YUACTKE 
rPAHHUbI OBJIACTH 


_ (IIpedcmasaeno axademuxom C. JI. Co6boresoim 16 XI 1956) 


q 


Ilyctrs D — koneuHas o6lacTb, pacrioJioxKeHHad B BepXHeH noaynaoexoct 
HW MMelollad yacTb rpanuup Ty Ha ocu Ox. OcTambuyio yacTb IrpaHHubl 06 
3HauuMm uepes T',. Ilomnof rpanuuei B 2Tom cayyae aBasetca T=Py U ty 
IIpeqnomaraem, uro I; TakoBa, 4TO JIA Hee HMEIOT MECTO TEOPeMBI BJIOXKEHUE 
C. JI. Co6omnepa (+). 
Ilyctb ©°—muoroo6pa3He BCeX ‘HelpepbIBHBIX B OOsacTH D dynKunit 
MMCIONIMX OFpaHHYeHHble KYCOUHO-HEMPepbIBHble BTOPbIe MPOH3SBO/HbIe HU OOpa: 
HalOuLMXCA B HYyJIb B HeEKOTOPOH (cBoeH Jd KaxKOH (yHKIUMH) rpaHuyuH 
mouocke o6uactu D. Ha muoxectse dyHKuni u°€Q° onpeszenum omepaTof 
‘Tula rpaqveuta: Gu? = Bey ee nee Takum o6pa 
: ( Aa 1 arog? ar) pa30M, omepaTop 
‘COMocTaBsIAeT (PyHKUHH u? € Q cucTremy BCeX ee YaCTHbIX MPOH3BOHbIX BTO 
poro nopsqKa. MuorooOpasHe, cocTaBsIeHHOe H3 9JIeMeHTOB Gu°, rye uo € Oo 
0603HadHM Yepes R°. 
Bsejem B R° ckasapHoe MponsBeyeHHe NO (bopmyvie: 


820 9200 du 920 07u? d*v° 
0 or ee Rea SESE 
{Gu , Gu } = [au Ox? Oy? + Ayo Ox Oy Ox dy + Aso99 Oy? dy? 5 


a1 be, 02u9 920 aes 02u9 92y0 it 0249 Q2y0 
y “1112 Gye Ox dy | 2 71112 Gx ay ox® | 2 1222 Gy Ox ay 


‘| 0219 O2y0 4 02149 92y0 4 02u9 §2y0 
ale “97 F222 dxdy oy? oe “> A122 Ox? “Oy? ate 3 1122 dy? a | dx dy, ( 


THe Ha KOSPPHUHEHTH! A4333, 1139) 1102) Qis12, Gie02, Asoo HaJlaTaloTCa aa 
jyroulve orpaHnueHHua: 


1) Bce OHH HeNpepbIBHbI B 3aMKHYTOM o6slacTH D=DwT!; 

2) WIM Qy33,—0 mpu y—0, HIM Ag992-—>0 mpu y—0; | 

e) WIA JUNOObIX JCHCTBHTEIbHbIX YMCeN 1, 612, 9 TakHXx, uTO &, + Fe 
+ &» > 0, KBaypaTHuHaa cbopma 


I 


B (G11, Fie» Gea; X, yy = Oyen a Cisiacs = ORE eer + Qy319%1189 + 
+ Ayoo0%19%o9 + Aiz008%11519 >O0 ( 


'BCIOAY B OOsacTH D, NpwueM 3Hak paBeHCTBa JOCTHTaeTCa JIMIIb B TOUK 
(x, y)€T). Merpuxy B R° BBegem OOblyHbIM clOCcOGoM, yepes CKaJIspHoe 
‘M3BeqeHve, H OyeM ee Ha3biBaTb «MeTpuKa (1)». 

O6osHauuM yepes R 3ambiKanHe MpoctpanctBa R° B MerpHke (i). B cH 
SKBHBaJIeHTHOCTH MeTpuKu (1) u mMetpoxu WY Bp D> — Dn(y>d), 
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| Tak>Ke Ha OCHOBAHHH He€paBeHCTBa 


i orraray col (i) 4+ 2( 28) 4 Beyea, 


ps ps 


loylyyatolleroca u3 Teopem BylowKeHHA C. JI. Co6omnespa (1), BbITeKaeT, 4TO 


vo 8 oO 
$ moooH oOmactu D° cbynkuun uy, €Q° crpemartca B cpeyHeM K HeKOTOpOn 
OYHKUMH UW, KOTOpad UMeeT B STO OOIacTH O6OOUeHHBIe BTOPbI€ IPOH3BO)HBIe.. 


Jrcwjyla csleqyet, YTO alementT gE R paBeH cucTemMe OGOOMLCHHBIX IIpOu3BO]-- 
ihIX BTOporo MopsyKa (B cMbicie C. JI. Co6onesa) byHKunu u BObsactu D®. 


IlockombkKy BbIBO, cipaBequB Jia mo6olt o6macru D®, rye 6 >0 u mo- 


joe, TO OTCIONa cCueqyeT, 4YTO semMeHT GER paBeH cucTemMe OGOCILEHHBIX 
{aCTHBIX MPOMSBOAHBIX BTOporoO NoOpsAKa (yHKUMH wu B OOsacTu D, 7. e.. 


gel ety ee = 07u it) 
ae _ Ox? * Gedy” Oy?) ~ 


_ fina Gu, Gu€R cxansapnoe npouspegenue {Gu, Gu} TakxKe MOXHO BbI~ 
IHCIATb 10 tbopmyse (1), mpHuemM MHTerpas Hao MOHHMaTD BcmMpIcsIe Jle6era. 
J603HaqHM MHOrooopasve BCeX (PPYHKUHH U; NOMYYeHHBIX B pesyubTaTe yKa- 


3AHHOFO Bbllile Npolecca 3aMbIKaHHa, yepes (2. Ouesuqno, GQ = R u, caejo- 


3ATEJIDHO, © aBAeTCH OONACTbIO OlpeseNeHuA OMepaTopa Tuna rpayueHta G. 
- WUsorga mpi 6yqem mpegnosaratb, uTo 


C?Y* < Aena2 < Cy"; (4) 
c2ye SAe1e <S C2y8, (5) 


1 TaKxKe, YTO JIA MOObIX eHCTBHTeEMbHBIX §&,, 15, bos 
; 


0<y* So < Ci B (G11, S12) G23 X,Y); | (6) 
0<y? bia < CSB En, S12 S293 X,Y); s (7) 
0<4i11 1 <C3B (E11» 512, S223 %, Y). (8) 


Teopema l. 1) Ha «acmu eparnuye P=Cfin(y>9d), 20e 6 >0 u «An- 
joe, Kaxcdan dynkyun us Q npunumaem e@ cpednem sHaueHue KYA Bmecme 
> NepeolMu NpouséeodHolMu. 

2) Ecau eeinoaneno ycaoeue (6) Oana O<Ka<1 u (7) Ona OSB<1, mo 
1a T, so6an dynkyua us Q npunumaem 6 cpedHem sHa4enue KYA’ Bmecme 
? Nepeolmu NpoUuse0OHOIMU. 

8) Ecau eoinoaneno ycaosue (7) npuO<B<1, mo na Ty aban hynkyus 
13 OQ npunumaem 6 cpedHem 3Ha4eHUe HYAb Bmecme C Nepéeolt npouséeodHOL No x. 
— 4) Ecau 6vinoaneno ycaosue (6) npud<a<1, mo xa Vp aban PynKyus. 
13 O npunumaem @ cpednem snauvenue HYAb BMecmne C Nepéeoli NpoUséeoOHOt No Y. 
5). Ecau eoinoaneHo ycaoeue (6) npu l<«x<3, mo «awbaa Pynxyuse 
1€Q npunumaem @ cpednem sHauenue nyAo Ha To. 

| 6) Ecau Oana a> 1, 8 at6oe uau drs B>1, % m060e BdINOANeHDL YCAOBUS 
4), (5), (6), (7) u (8), mo aban dynkyua 9 (x, Y), Komopan umeem oepa- 
1UMEHHbIE KYCOUNO-HenpepeleHole emopele npouseodHole 6 D”, 2de o> Ue Ato~ 
joe, u oOpataemca 6 KYA Bmecme C NepeblmUu NpOUsBOOHbIMU Ha T,, npuwem: 


a) {Ge, Ge} < + %,; 


3-—« 


6) |o|<C¥y 2? npu «#3; Jo|<c|In yj? npu « = 3; 


1—f 


Pee Ce Ea opian oe Js se |< Cr liny npu 8=1; 


i>) 
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Ue 


r) a 


Ne ered ’ : : 
<CS Yh 22 appl woe se |< C2l Ing |" pl == 4, : 
e : 


npunadrencum Q. | 
JlokagatesberBa m1. 1 cmeqyeT 43 Teopem BaoxKenua C. JI. Coonesa (1) 


‘ YW 9KBUBaJICHTHOCTH MeTpHK (1) u W®2 B.D-, . 
Tloxa3atempcetTsa n. 0. 2, 3, 4 H 5 MpWHUMMHabHO He OTMHYAIOTCH Apyr 
oT Apyra. Tlosromy orpaHHuHMcs JOKa3aTeJIbCTBOM 1. 5 ws 1<a<3d. 
Tlpoqomxum cdyHkunn u €Q nysem B OONacTb (y > 0)\_D, 4 nycTb unc0 AL 
HACTONbKO OONbINOe, YTO TOUKa (x, A) HaxoJHTCA BHe OOAaCTH yee | 
Jaa dyuxuni u €Q° cnpapeymBa oleHka 


c 
, 


(9) 


Vuterpupys o6e uacru HepaBeuctaa (9) no T,y= DM (y =A) u ucnombsya 
(6), OyqeM HMeTb: , 
| wal, < CP A-* {Gu, Gu}. (10) 
Tp 
-C NOMOLbIO MpefesbHOrO Mepexoga yOe2xKaeMCA B CpaBeIMBOCTH OLeCHKH (10) 
pu mow Bceex A qua moOoh dyHKuuH u €Q. Orcioga u culeqyeT yTBep»xKye- 


Hue m. 5 Teopempl qa 1<a<3. 
- Jina yoKagaTembcTBa m. 6 TeopeMbI BBOAHTCA PYHKUNA 


0, | O<y <8, 
ty = %e(y) = 4{1 —[(in| In ye — (In| Ind, [)ePP, By <8, 
it : y > 46,, 


rye = (In| In8|)»—(In|Iné,)e=1, O<e<t/,. Ouesnguo, dyHKuus 
Ps = P%g © Q. Tloxaspwaetca, uro Ge, cxoqutcs B Merpuike (1) k Ge. Orcioga 


OyfeT cneqoBaTb, TO GPER, o€Q. 

M3 Teopembl culeqyeT, 4TO Tp BbINOJHeEHHH ycuoBHH (6) w (7) qua 
O<a<cl, O<6<1 BQ BxogaT dhyHKuuH, OOpaliaioulueca B HyJIb BMecTe 
 Ne€pBbIMH MpOvSBO]HbIMH Ha Beet rpannue P=V,Ul>. Wpu semosmennn 
ycnopui (4), (5). (6), (7) u (8) BQ BxogqaT cyHKuMH: B cayuae aDdl, 
O<6<(l papupie nHymo na I’ BMecte c DepBoli mpov“3sBo_HOl mo x; mpo- 
u3BO],HbIe TO Y 93THX YHKUMH OOpaljaiorca B HYIb ToMbKO Ha J), 
ua Ty OHM MoryT oOOpalllarbca B OeCKOHeWHOCTh; B Cayuae O<a<l, 
&>1 papubie Hymo Ha I BMecre c NpowsBO_HOH oO y; MpousBoqHaa m0 
STHX (PyHKUMM OOpanlaeTca B Hyb Ha T,, Ha Vy OHA MOxeET H HE OOpallaTb- 
cA B HYIb; B Cayuae 1<a<3, BS>1 paBuble Hymo Hal’, nepspie mpo- 
H3BOJHbIe 10 X HM Y KOTOPHIX OOpaillaioTca B HyJb Ha Ty; nepspie nponsBos- 
ubie Ha I’) MoryT oOpallaTbca B OecKOHeyHOCTD; B Culyuae a>3, B>l 
paBHble HyJuo Ha I’; BMecTe C NepBbIMH TIPOH3BOQHBIMH HM cTpeMsALMec 
K O€CKOHEYHOCTH BMeCTe C NePpBbIMH MpOvSBOAHBIMU pH y—>0. 

O6pamleHve B HyJIb NOHMMaeTCA B CpeqHeM, B cmpIcne C. JI. Co6onesa. 

Teopema 2. Ecau eeinoanentt nepasencmea (6) u (7), mo daa _dyHk- 
yuk uO cnpasednueel Caedyroumue oUenKU: 


\\ Sy (x, y) u? (x, y) dx dy < C? {Gu, Gu}: 
D 


\\ 3, (x, y) (Se) ax dy < G} {Gu, Guy: 
D 


rs 
=I 
=) 


(\ oy (X, 4) (5 a) axdy-< C3{Gu, Gu}, 
D 


e 
le C*, Ci, CE ne saeucam om qynxyuu u; 9;(x,y), i=0, 1,2, —docma- 
O4nHO enadKue dynKyuu; 9;(x,y)>O0 npu y>O0 u 
{ O(y*-4| In yj") npu «1, «<3, B awboe; 
O(y-3 " Yi") np a= 1, 8 aoboe: 
° # 
ae Otay in gl) npn 3, Bae 1 
[ow y|2-*) npu o> 3; B= 1; «=3, B>1; 
(y*—*| In y|-*) usw’ O(y8-2 |In y|-1-*) npu a>3, B>1; 


se | ls ae hi meee anh 
79) = 19 (y-a)In yl) npu a= 1; 


ee, [In y|-***) npu B= 1; 
So {X, = 
2 (%Y) O(y |In y|-2-*) npu B=1, 29 >>0 u anboe. 


V3 Teopembi 2 caeyeT, uTo B cayyae «<4 Asa moObix B > 0 Bee pyHK- 
im u€Q npn BEMOTHeHHH ycuoBua (6) CyMMUpyeMbI B KBaj[paTe no O6sla- 
HM D; ecuw «<(2, TO Npu BEIMOJHeEHHH ycoBua (6) CyMMUpyeMbI B KBaj- 
Te mo oOmactH D Hu nepBEle MpousBoyHbIe mo y; ecmu B<2, e>0 u 
60e, TO Bce. PyHKuHH uE€Q mp BbMOmHeHuH ycoBHa (7) CyMMUupyeMBI 
KBaypaTe mo OOjacTtH D BMectTe Cc MepBbIMH IIpOH3BOHbIMH HO Xx. 

3aMeTHM, 4TO CYIIECTBYIOT IPHMEPbI, NOKasbIBalolMe, YTO MOPANOK BECOB 
(x, y) ABIACTCA TOUHBIM C HEKOTOPOH CTeMeHbIO TOUHOCTH, YKa3aHHOH B pa- 
re (°). 

Bce pe3yjbTaTbI HacTOAMeH 3aMeTKH JerKO OOOOMIaloTCA: Ha culyyal, 
ja B CKaJIAPHOM MpowsBeyeHHu OyAyT yYaCTBOBaTb MpOHSBOAHbIe NOpAyKa 

a KOodHUveHTHI H MPOH3BOJHbI€C 3aBHCAT OT M TepeMeHHBIX. 


Marematuyecku uucTHTyT um. B. A. Crek1oBa Tloctynusi0 
13 XI 1956 


Axaylemun HayK CCCP 


UWAMTHPOBAHHAA JIMTEPATYPA 


1c. JI. Co6o0ae8B, Hekxoropbie 1pHMeHeHuA PYHKUHOHANbHOrO aHaIu3a B MaTeMaTHYe- 
H pusuke, JI., 1950. 2M.U.Bumn K, Matem. cOopH., 35 (77), 513 (1954). 
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Jlox mayer AkayemMun Hayk CCCP 
y 1957. Tom 114, Ne 3 


\N 


] 


MATEMATHKA 


JIFORMHMJIA = KEJI)\ BILL 


MPEOBPASOBAHHE:; MOHOTOHHDbIX HENIPHBOJMMbIX OTOBPAXKEHH 
B MOHOTOHHO-OTKPbITbIE H MOHOTOHHO-OTKPbITOE 
OTOBPA)KEHHME KYBA HA KYB BOJIBLUEH PAS3MEPHOCTH 


(IIpedcmaezeno axademuxom IT. C. Anexcandpoeoim 21 III 1957) 


B wacrosuel craTbe Mbl yKa3bIBaaeM cl0coO, C NOMOLIbIO KOTOpOrO pH He 
KOTOPBIX YyCJIOBHAX MOXKHO W3 MOHOTOHHOrO HeMpHBOAMMOorO oTOOpaxkeHni 
KOHTHHyyMa X MOsyYHTb MOHOTOHHO-OTKpbiToe oTOOpamKenue X. Tak Kak Bi 
MHOFHX CulyuatX 3ajlava NOCTPpOCHHA MOHTOHHOPO HeIpHBOAMMOrO OTOOparkenH 
MIpoule, eM 3aqaya NOCTPOCHHA MOHOTOHHO-OTKPsITOPO OTOOpaxKeHUA, TO TEOPeME 
1 u 2 yar cnoco6 AIA NocTpoeHHaA pa3sHOOOpasHbIX MpHMepOB MOHOTOHHO 
OTKPbITHIX OTOOpaxKeHHH, B YaCTHOCTH, MOHOTOHHO-OTKPbITHIX OTOOpaxeHHy 
NOBbIMAaIOUMx pasMepHocTb. M3 Teopempi | ciefyer nonoocumenonoe peilleHts 
npobsemo IT. C. Aanekcandpoea o cyiwecmecéaHul omKpolmoeo OmoOpa dent 
p-mepxHoeo KYyOA Ha q-mepHolti Oral G>>p>3. OrmeTuM, 4TO pellenve STOH mp0 
JIeMbI Opiio 3aaBseHo P. JI. Anyepconom B 1953 r. (4) H BropHuHo B 1956 r, ( 
6e3 yKa3aHuli Ha MeTO NOCTpOeHHA, HO H3OKeHHe [OKa38aTebCTBa JO HAacTOR 
ulero BpeMeHH He MOABHJIOCb B lewqaTH. 
'  -Mobr onuuiem 3fecb BKpaTue Helo JOKasaTesbcTBa TeopeM |.u 2, No_pobHo 
u30%KeHve OyyeT HaneyaTaHO B XypHase «MaTemaTuyeckHH CcOOpHHK» 

HanoMuyM, 4TO JIA HeMpHBoAuMOroO oTOOpaxKeHHA f KoMMakTa X Ha KOM 
miakt Y B X Bcloxy MOTHO MHOxecTBO EF! To"eK eMHCTBEHHOCTH, T. €. TAKHX | 
uto x = f! f(x); na E+ oroOpaxenue f ecTb romeomopdu3m u E“}, tax 
Kak E = f(E 4), ecrb MHoxecTBO Tua Gs. 

Teopema l. /Iycmo [—monomonnoe Henpueodumoe omobpaocenue Koi 
munyyma X Ha mMHOzo0bpasue (C epanuyel uau be3 epaHuyol) Y pasmepHocmil) 
n>3, npuvem nepecerenue ecakou oOnzacmu @ Y c mnoocecmeom E mouex edu 
cmeennocmu f ceasHo. Toeda, KaKoeo Oot Hu 6olAo 4ucao 2 > 0, cymecmeyen 
HenpepoleHolti e-cdOeue D mHoeoodpa3sua Y na ceOA maKoll, “mo cYynepnosuuus: 
F = Of ecmo moxomonxo-omKpwimoe cmobpaocenue X na Y. 4 

Teopema 2. Ilycme X—monomonnoe nenpueodumoe omob6pa oweHill 
KoMmUHYyYyMa X HA AOKANGHO-cesASHOLLL KOHMUNYYM Y maKoti, 4MO HUKAKOE CB 
Hoe om«Kpelmoe 6 Y mHoocecméeo (obn2acmo) U ne pasbueaemca npocmoti dyz2o 
Ecau nepecewenue E (| U aro0020 c613H020 OMKpPolMoz0 MHO oCecMB6A C MHO CeCMEB 
MOueK EOUHCMBCHHOCMU C6BHO, MO cyluecmBy2 mM MOHOMOHHOe OMOOpa enue 
KOMMmUHYyYyMa Y Ha KoHMuHyymM Z makoe, umo cynepnosuyua F = Of ech 
MOHOMONHO-OMKpolmoe oOmobpascenue KOKHMUNyyma X Ha “KOHMUHYYM © 
udimZ>dim Y—l.  - ; 

OdosHauum yepes A(A, B) orknonenue mHoxectB A u B, Tv. e. BepxHidl 
rpaHb paCCTOAHHM OT TOUKH OAHOrO M3 HUX AO Apyroro. Uepes Xf mpi 0603H 
YaeM HelpepbIBHOe pasOveHHe KoMNakTa X, COOTBeTCTBYIOILee HelpepbIBHO 
oToOpaxkeuuto f. : 

JlokasaTebcTBo Teopem | wu 2 OCHOBaHO Ha CeWyIOMMX JByX JIeMMaX. 

JlemMa 1. /Tycmo | — monomonnoe nenpueodumoe omob6pasienue KomNaKth 
X HA AOKAAbHO-CEASHOLL KOMNAaKM Y , HUKaKAaA OOAACM\ KoMOpoeo U ne pasbil-| 
eaemca npocmou Oyeoti, u nepeceuenue E(\U muoowecmea mouex eduncmeel f 
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~ocmu C At0O0t 06. 2acmor0 cen3sHO. ITycme Y = U A; —s-nokpoimue Kpamnocmu 
NM AOKAAbHO-C6ASHOIMU 3AMbLKAHUAMU o6.nacmeti, npuuem f-*(A;) codepocumca 6 
Kpecmuocmu Ouamempa < © aaemenma pas6uenuat; € Xf. Toeda cyiuecmeyem 
len pepoleHoe pasbuenue Y?, umerUsee MOABKO KOWCUHOE UUCAO Hebb POMHOAIOWJUXCA 
ACMCHMOG, ABAMOLUXCA KACOOe CYMMOLI He OoAee Mm NpocmMbIx Oye, CODE pocatyUxXcA 
Eu umenuux odun o6iyuii Koney, u nokpoimue Y = Ue, KpamuHocmu m, ede 
r codepaxcum moaeko odny mouKy f (&;), i=1,. aN, wau Heeolpootdarouut- 


g. —-1 /3 
A shemeHm 1,€Y"; f*(3-) ecm ceasHan oKpecmuocms Ouamempa <« Oax 
Se , = , , 
= ull OnA —& =f (m,); us 6,18, A caedyem h(E, &)<e, u ecau 
P 


> . q 
or, FA u U. 0,, nepecexaemca c A,, v=1,...,q, mo 1) A; BA. 
=1 v=1 
JIemma 2. ITycme f — monomonnoe Henpueodumoe omobpaocenue KOM- 
akma X Ha nMepHolll AOKAAbHO-CEASHOLL KOMNAaKM Y , HuKaKasa O6Aacmb KOMOpO- 
p U xe pas6ueaemca npocmoii Oyzoii, u nepeceuenue Uf E ceasno. [ycmo 
= U A; — saunymoe nokpemue Kpamnocmu m<n-+1, npuyem f (Aj) 


i 
“4 
| 


1 


cMb Cés3HAA OKpecmHocms Ouamempa<e OAA anaemenma pasbuenusn &;€ Xf 
p us A; A; A caedyem h (é, §))<e. Toeda, KaKoeo Got Hu OoLA0 
ucaos’ > 0, cyuecmeyem nenpepoienoe pasbuenue Y¥, umerwyee MOALKO KOHe4- 
lO LUCA HeSbLPODCOAILUUXCA 9ACMEHMOE "hr, KAHCObIL Us KOMOPLLX ecmMb CyYMMa 
le Ooree mM Npocmelx Oye, umerwwmux oCOujuti KOHeEy Y, U codepotauuxca 6 E 
@ ucKAMUeNuUeM mMouKU Y,, U noKpolmue Y = U6, Kpamnocmu <n-+1, 
purem 6,—AOKAAbHO-CesA3HOe 3amblKaHUe OOAaCMU, KasHCO0E d, COdepxcUIm MOALKO 
Ony mouxy f (i) usu anemenm vp; [~ (8) ecmo oKpecmHocms Ouamempa < é 


aa & =§ usw & =f (nr); us A;\8,52 A caedyem h(é;, &) <2, u ecau 


Pp p q 
en A u U 6,, mepecekaemca Cc De gee a Grn MO ey sae 
— =] E—> ll 
YKa2KeM COBC€M KPaTKO Helo LOKasaTembcTBa JeMMbI 1. Ono mpoBogutca 
(HAYKuUueH 0 KpaTHOcTH NoKpHITHA m. Ecnu m=1, TO MOXKHO TOOKUTS 


i=A;, uM Bce 9emeHTHI pasOveHua Y*® —Touku. Ilycth m>1. Kaxygoe 
lepeceuenne A;, (]...(A;,, 3aKsI0UaeM B- OTKPbITO€ MHOXECTBO, 3aMbIKaHHe 


m 
OTOPOTO %j,..;,, IOKAJIbHO-CBASHO UH KOTOpoe cogepxuTca BHyTpH U A,, 
v=] 


[pHueM Tak, 4TO pasMYHBIe 7y,..;,, MeXKMy CoOoH He Mepecekatotcsx. Karxyoe 
ii ©CTb CYMMA KOHEYHOFO HCA KOMMOHEHT T,. B Kak JOM my, AA Kax- 


OTO %j,...;,, BbIOMpaeM OTKPbITOe MHOXECTBO 3, TAK, TOA; (]... Ai, 1% Con 


N 
-Y’=Y\Us, aoxanpuo-cpa3sno; Y’ = U (A; MY’) uMeer KpaTHocTb <_m, 
i=1 
waa Y’ cyulectsyet noxppitue Y’ = U6,, yOBMeTBOpAIOMee COBHAM 
€MMBI, H OTOOpaxKeHHe 9’. Bce HeBbIPORK[alOUlHeCA IJIEMCHTbI pasOueHua 
rw) ’ 
“* OyyT Takxke 3eMeHTamu pa3s6uenua Y°. 
_ jJlambHehmiee nocTpoeHue yesiaeTcH [JIA KaxKOrO 7, NOSTOMY HHACKC p 
bI Jlawbiie omycKaem. B KaxKyom 46,()= MbI BbIOMpaeM TOUKY eHHCTBCHHO- 
TH Y, W MpoBoquM B 46, TpyOKy %,, MpeACTaBAIOMy!0 COOOM OKPeCTHOCTb 
Mametpa <(e’<(¢/2 nekoropoi upoctoH ayru J, C E, ofMH KOHeI, KOTOPOH 
2 of 
‘Th Y,, pyro sexuT B d,, mpHyeM ec 4, —9eMeHT pasOuenua Y’" , 
APeCTHOCTh KOTOporo ecTb 0,, TO f 1(qr) COMepHKUTCA B e&’-OKPeCTHOCTH 
Uf 
A (c-) Ht = A; tT = Ure, TRE Urh — OKPCCTHOCTb AHaMmetpa <_&’ HeKO- 


| k 

oppo ~touxn yl, u diam f 2 (urn) <e’, MpHueM Uyp (Ure = A, ecaH 

2—k'|>1. Pasnugupie TpyOKu %, JA BCCBOSMOXKHBIX 7, M6, MOMKHO BBI- 

i. TaK, UTO OHH He HepeceKaloTca H He pasOuBaloT tT, H 6. SaTeM Mosaraem: 
§=rU U Tr. 

tr On eA 
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Ar 


Tlo nocrpoenmo 6, 9,.. = A. H3 nekoropoH touxn y€x(\E mpopoxum m 
ME pep’ : 


’ m | 
mpoctarx wyr Jj, Cr U,) NE, THES Fig Gi Gig ea, Dig). L= c li, ecTb 


aneMeHT pasOvenua Y”. nee TOCTpoeHHA Oca TPBEIX rensiponsrouixes 


9JIEMCHTOB Y°, coyepxamnuxcsa BO, BEIGHpaem B TU U <j, TpyOKy t= u Urs 


v=1 
KOTOpad YOBJIeTBOPACT TEM 2%Ke yCJIOBHAM, KaK TPyOKH 7,3 CCTb oxpectiaaa 
uametpa <e’ mpocrou zyru / C E, oun Kone KoTopolt x€u, C7, mpHyem 


A(Ljd<e; Lotsa. ° 


Kaxkyblil HeBbIPOXaIOULMHCA JJIEMEHT Yo € O°, Yo == L ecTb mpoctan jyra, 
M [Id HeKOTOporO fr H Pp 


p 
Se Cyne Up, p<ko, (ie Se dee ‘ 
. =1 


Yo CE, yp mepeceKaeTca CO BCeEMH Urj, OAMH KOHEIL 7%. JCKUT B tA 
pyro —B Up. DneMeHTHI NOKPbITHA 6, C 8 cTpoATCcA Tak, 4TO 09 HW Ope MO- 
ryT NepeceKaTbCA TO/bKO eC JexwKallve B Tt KOHIbI Yo H Yor COepxaTcA 
B CWaPaeMblX Up H Up, |k—k’| <1. [Mua mocrpoenua paccmaTpuBaetca 
cHadayia CayyalH, Kora KpaTHOCTb U (918) papHa 1, 3aTeM OOWMH curyual. 


Ilocrpoenue HW JOKa3aTeJIbCTBO rpomosaKn HM MPOBOAATCA C MOMOLM{bIO AOMOUJI- 
HUTCJIbHbIX HH]YKTHBHBIX’ IIpeqmosOKeHHH TeXHHYeCKOrO xapakTepa. 

Jl yoKasaTenpcrBa sIeMMbI 2 MBI BHIOHpaeM UNCIO ¢’ Tak, YTOObI OHO 
ObIIO MeHbIIe MOOBHHDI uNca Jle6era ua JanHoro noKppitTun Y =U A,;, © 


, , 
4 BbIOHpaem yaa Y e’-mokppirve UA, kpaTHocTH n+] Tak, 4TO 
ay , 
f+4(A,) ecTb oKpecTrHocTh quamMeTpa <e’ aa HEKOTOpOrO 93JIEMeHTa t EXT 


Kaxybii Hespipoxjaiouyuiica snement 1,€Y" sBaseTca CyMMOH MpocTBIx 
Ayr l;,, uMeroulux oOmui Konen y, =f (&), li, \ yr C EN (Ai,UA)), ecm 


Ai, NA,-#A mM &, comepxKUTCA B e’-oKpectHocTtu f[-+(Ji,); 8, eat wal U Tri 
rye TpyOKH %;, CTPOATCA Tak Ke, KaK Qua wemMb! 1. TlocrpoeHue BpImMos- 


HaAeTCA B Kaxyjom A; cHayana yan A,, nepecekaroureroca c A; > f (i), 
/ 


3aTeM, ocweqoBaTembHo, — qua A;, mepeceKaiomjeroca c HeKoToppim Ag, 
Wisk KOTOPOrO MOcTpoeHHe BBbINOJIHEHO. 

Jlna Jloka3aTesbcTBa TeopembI | werkO MOKa3aTb, YTO ecu Y — muHoroo6- 
pasue, To pocryto yyry, sexkallyio B E, MOXHO CTPOHTb Tak, UTO OHA | 
MMECT CKOJIb YFOAHO MaJIbIe OKPpeCTHOCTH, romMeoMopduble wWapy. Bce tpy6Ku 7 | 
B jeMMax | H 2 TaKxxe romeomopdHb! wapy. Mp noka3biBaeM, 4YTO B 3TOM | 
cylyuae OTOOpaxKeHua © HM ~ MOXKHO OCyIKeCTBHTb KaK €-C]{BHTH Y Ha ceOmam 
(Af 9, Hanpumep, 9TO JemaeTcA MHAYKUMeH 10 m Ha OCHOBAaHHH Toro, 4TO | 
MOXHO TOMEOMOPPHO OTOOPa3sHTb MaJly!o OKpecTHOcTb @ Ha ce6a Tak, 4TO F 
« M@PpeXOQHT B nt). 


oo 
BplOupaem uncio ¢ M Cxo_auHlica pay ¢ = yy ex. BplOpaB NpOH3BOJIbHOe 
k=0 
€9-IIOKPbITHe y WsHpMeH AA NOCMEQOBaTeIbHO JIeMMbI’ | MM 2, MbI CTPOHM 


TIOCJI€{OBATEJIbHOCTb -HEMPePbIBHbIX OTOOparkenHHHi; 
een i te Rueey iq ane Yigal 
eee oe b, Gp Da a aT 
OroOpaxenne fori, MOK pbITHe Vere U Asn, j; CTPOATCA IpHMeHeHHeM JIEM- 


MBI 1 xk  oTOOpaxKeHUIO fo, HU NOK PEITHMIO Y = Uv» (Age, i), . mpureMm 
ATA 


am Aor, i<< 2ep_, diam pz (Agr, ))< en. OroOpaxenve Ke fo(p41) CTPOHTCHA 
MMeHeHHe : = 
M  JeMMBE 2 K  oToOpaxennio f,, 4, @ NoKppituio Y = 


A e ce 
UPniy (Anni, j))  Upayem diam Aon iy, pO 28h m diam, ., (Ajay js oe 
OroOpaxenus ©, MY, ABUIMIOTCA e,-cyBuraMu Y Ha ce6a. Tlostomy no- 


COBATENbHOCTh OTOOpAaxKeHUH [im PAaBHOMePHO CXOAHTCH K HelpepbIBHOMY 
oO pa2KeHHIo F xKoutuHyyMa X Ha  mMuoroodpasve Y.  IJlono«Kup 
= lim 9,0, ... 91%, MoryyHM 

h+ oo # 


F = Of. 


1 NOKa3biBaeM, YTO OTOOpaxeHne F MOHOTOHHO-OTKPBITO. 

CaeyctBue 1. Cywecmeyem monomoxxo-omKpoimoe  omobpaoicenue 
meproeo KYy6a Cy Ha q-mepnolit KYO Cy, g>>p>3. 

HlocrarouHo paccmorpeTb culyyau p= 3, g=4, Tak Kak oOmuli cayuail 
Hemy cBoquTca. B (%,4) MbI MOCTPOHJIM MOHOTOHHOe HeMpHBOUMoe OTOOpa- 
Hue [| TpexMepHoro KyOa C; Ha vuerTbIpexmepupili C,. Jlerko mnoKa3arTp, 
O AIA OTOOPaxeHHaA | MHOXKECTBO KpaTHbIX TOUeK Cy\ E (Tuna F,) umMeer 
3MEPpHOCTb 2, CleqoBaTeIbHO, E CBA3HO B KayKOH OOaCTH, H ycJOBHs 
)pembl | yOBJeTBOpAIOTCH, CueOBaTeIbHO, cyuyecTByeT ¢-cyBur M Ky6a 

Ha ceOA Takol, uro Mf ecTb MOHOTOHHO-OTKpbITOe OTOOpameHHe Ky6a Cz 

KYO C,. 

Ilia WoKasaTesbcTBa TeopembI 2 MbI CTPOHM HeMpepbiBHOe pasOueHne Y°, 
cKe TNIOCJI€OBaTeIbHO MpHMeHAA JemMpI | H 2. JlerkO MNoKa3aTb, 4TO BCe 


sMCHTBI HeMpeppIBHOrO pasOvenua Y° — ojHomepuple KOHTHHYyyMBI. Cyejo- 
reJIbHO, 


dim ®(Y)>dimY —1. 


Teopema 2 BepHa Take B Culy¥ae, KOrfa, 1 = co; KpaTHOCTH NOKpbITHH 
TOM CJIyYae pacTyT {0 Oe€CKOHEYHOCTH. 

IIpumenaa Teopemy 2 K NOcTpOeHHOMy HaMH IIPHMepy MOHOTOHHOrO He- 
ABOJMMOTO OTOOPaxKeHHA KyOa Ha KOHTHHYYM, B OKPeCTHOCTH ‘OOOH TOUKH 
roporo COJepKHTCA TONOMOrHYeCKH THsbOepTOBCKUH Napassenenuney (5), 
<OJ,HM: 

CnepetBue 2. Cyiuecmeyem  moxomoHHo-omKpolmoe  omobpaocenue 
exmepHoeo KYOA Ha KONMUHYYM, 6 AOOOLL OKpPecmHOcmMU sALOOOlL MO4KU KO- 
poe2o codepxcumcaA mononoeurecKku euAbbepmoscKut napanneaenuned. 


-Maremarnueckuit unctuTyT um. B. A. Crexaosa TMocrynusto 
Axkayemun HayK CCCP 18 II 1957 

| I[MTHPOBAHHAS JIUTEPATYPA 

mR. D. Anderson, Bull. Am. Math. Soc., 59, 3, 243 (1953). ® R. D. Ander- 
Proc. Nat. Acad. Sci. USA, 42, 6, 347 (1956). % JI. B. Keaauim, Matem. cOopx., 


3), 2, 129 (1957). 4 JI. B. Keagum, JAH, 103, No 6, 957 (1955). > JI. B. Kea- 
iu, Tp. Matem. uxcr. um. B. A. Crexsosa, 38, 72 (1951). 
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MATEMATHKA 


, 


Unen-Koppecnonjent AH CCCP J..E. MEHbIIOB 


O MPEJEJIbBHBIX ®YHKUMAX TPHTOHOMETPHYECKOLO PAA 


Bos3bMem psd 


co 


bo Un (x), (1 


n=0 


YJIeHbI KOTOPOrO SABJIAIOTCA H3MeCPHMbIMH (byYHKUMAMH, KOHEYHbIMH MOYTE 
BCIOY Ha HekoTopoM cermeute [a, 6]. Ilonomxum 


n 
Qn (x) = Dy Uy (x) 
v=0 

HM BBeeM cueyroulee onpeyeenue. : 
Onpegeaenuue 1. Dynxunw. 9(x)=9(%,£), ompesenennyto nour 
BCIOy Ha HeKOTOpoM mHoxecTBe E C [a, b] * NonOKMTebHOH Mepbl, M 
6yqeM Ha3biIBaTh T1Pe Re TbHOKH MynKuHeH papa (1), ecmm cymecr 
ByeT TaKad BOSpaCcTalollad MOCEJOBaTebHOCTb HaTyPaJIbHbIX HCE p, 
Rims MD co. 400 


lim Qa, (0) = 9 @) 
mouTnH seioxy Ha E **, 


HbIX (PYHKUMH MpOH3BOJIbHOrO TPHTOHOMeTPHyeCKOrO psAya 


co 
“. + >} (ancos nx + bp sin nx). 


n=1 


BosbMeM MHoxecTBO M = {o (x, E)} usmepumplx dyHKun 9 (x, E), karxyasl 
M3 KOTOPbIX OMpefesieHa Ha HeKOTOpOM MHOxecTBe E C [— 7, x] NONO%KHTEMB} 
HoH Mepbl. (MuoxectBa FE MoryT ObITb pa3JIMYHBIMH JIA PasIMGHEIX CyHK} 
uni o(x, E)€M). Moxuo nonyunTb HeoOxoqHMoe HM ocTaTOUHOe yc/OBit 
Ix TOPO, YTOObI MHOKeCTBO M ObINO MHO%KECTBOM BCeX IIpeeJbHbIX yt 
WMH HeKOTOporoO TpHroHoMerpHyeckoro paga. UtTobrr copmysmHpoBaTE 
yCJIOBHe, BBCJ@EM HEKOTOPbIe OmpeyesieHHus. 

Onpegenenne 2. BosbmMem noceqoBaTembHOCTh PyHKUHH 


Git, En) (nisl Oeeey 


* Korya Mbl TOBOPHM, YTO H3MepHMasA byHKUNA ONpedereHa MOUTH BCIOAy Ha HeKOTOP 
H3M€pHMOM MHO?KECTBe, TO Mbl He HCKI1OYaeM BO3MOXHOCTH TOTO, UTO eTa (cbyHKNMA paB 
+ CO HIM —OO Ha MHOXKECTBAX NOJOKUTEIbHOM Mepbl. 

** YW3 sToro ompeseneHua cilenyer yTBep»xKqeHHe: 

Ecau 9 (x, £) ecTb npefeibuad cbyHKuua paga (1) uecan E’CE, mesE’>0 % 

9 (x, E’) = (x, E) nouru serpy wa E’, to (x,E£’) tTaKxe ect nipejenbHaa yHKaey 
paga_(1) } 

IIpu stom, ecan E’ we copmagaet c E, To Met 6yfem\paccmatpuBaTb 9 (x, E) u @ (x 
KaK pa3JIMuHble dyHKUNH. 
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Ka H3 KOTOPHIX ONpefesieHa MOUTH BCIOY Ha COOTBETCTBYIOUIEM MHO- 
ectBe E,. [lonomxum 


Ezelim Ep (6) 


n> co 


TipeAmOO2%KUM, YTO MHOKecTBO E 4H HeKOTOpOe Apyroe mHoxecTBO FE’ 
JOBJIETBOPAIOT YCJIOBHAM ’ 


mesE >0, mes£’>0, mes(£’— iF) = 0. (7) 


Mp! cKaxeM, 4TO PyHkuHA o(x, EL’), ompeqenenHaa noyrn BCIOsy Ha MHO- 
ectpe £’, ecTh NpeAeIbHHH JNEMECHT B UHPOKOM CMBICse 
ocueqoBpatenmbuHOCcTH (5), ecm 


lim on (x, En) = 9 (x, B’) (8) 


Nl—+ ©O 


SUTH BCIOAy Ha E’ *. 

JlerkO BHJeTb, YTO TIpeeJIbHbI 3JICMEHT B | LIHpoKoM CMBICJIe + mMOcTeOBa- 
JIbHOCTH (5) ONpeqesetca HeoqHosHauHO. B camom geue, ecm (x, E) 
Tb MIpeJeJIbHbIM SJIEMeHT B INHPOKOM cCMbICIe moceqoBatembHocTH (5) u 
les E” > 0, mes (E” — E’) = 0, To dyuKuua o(%, E”), papyas o (x, E’) nowru 
ony Ha E”, Take Oyfer MpeesbHbIM QJIEMCHTOM B WIMPOKOM CMBICJIe M0- 
I€OBaTeJIbHOCTH (5). 

Onpeyenenue 3. Bo3bmem Kakoe-Hu6yyqb MHOxKecTBO M = {9 (x, E)} 
YHKUHH o(x,F), Kaxwkyad 3 KOTOPbIX ONpeyeseHa Ha COOTBETCTBYIOINLEM 
HomecTBe E, mesE >0O. Mp Oyyem HaspipaTb cbyHKuuto f (x, E’), onpeye- 
SHHYIO MOUTH BCIOAy Ha MHOKecTBe FE’ NOJOKUTeMbHOH Mepbl, pee Ab- 
BIM 9JCMECHTOM B WHPOKOM CMBCTe MHOKeCTBa M, ecu 
JIMECTBYeT MOCeQOBAaTeJIbHOCTh (YHKUMH %, (x, En), MWpHHagviexKaulux MHO- 
ecTsy M, asa xotopou f(x, E’) ecTb mpeyembHbIli 3eMeHT B IIHPOKOM 
AbICJIC. 

B 3TOM onpeyemeHHH (yHKUHH o,(x, E,) He OOK3aTeMbHO JOJIKHbI ObITH 
ASJIMUHbI JIA pasJIMyHbIX 71. B TakoM cJlyyae, KaK JIerKO NOKa3aTb, sl00aA 
yHKunaA o(x, £) muoxwectsa M = {9(x, E)} ectTh mpesesbHbli 9/IeMeHT 
IMPpOKOM CMBICJIe STOFO MHO2KEeCTBA. 

Onpegemenue 4. Ilycth muyoxectBo M = {9(x, E)} yaoBnerBopser 
M 2K€ YCJIOBHAM, KaK B OnpeyeseHuu 3. Mbt OyeM Ha3bIBaTb 9TO MHOMKE- 
BO 3AMKHYTBIM B Y3KOM CMBICJe, eCH OHO COJepKUHT BCE CBOH 
DeJeJIbHbIE SJIEMCHTHI B LWHPOKOM CMBICJEe. 

CnpaBejinBa culeqyioulaa Teopema: 

Teopema 1. Ilycmo M = {9 (x, E)} ecmo mnooeecmeo u3smepumolx dbynk- 
tt, KaHcOaA U3 KOMOpolx onpedenena noumu ecrooOy Ha HeKOMOpom mMHoOdKCe- 
nee E nonoocumenbxot mepol, aencauem na [—n, zm]. 

Jlan moezo umobo M 6elnz0 mHoscecmeom 6cex npederbHolx dynncyuil mpu- 
HomempuuecKoeo pda (4), HeoOxodumo u Oocmamo4Ho, “umoObel 3MO MHO- 
eCMB6O OblAO BAMKHYMbLM B Y3KOM CMOICAEe. 

Ileppaa uactb Teopempr 1, T. e€. HeEOOXOMHMOCTb YCJIOBHA, BxXOJsAMero 
ee (OPMYJIHPpOBKY, MOxKeT ObITh NoyyeHa H3 CeyIouleH TeOpeMbI: 
 Teopema 2. ITycmbe 4aenot pada (1) usmepumol uU KOHeXnbL noumuU 
r00y Ha HeKomopom ceemenme [a, b] u nycme F (x) u G(x) seasomcA, Cooni- 
MCMBEHHO, 6ePXHUM U HUMKHUM Npedenamu no mepe Ha [a, b] amoeo pxda*. 


* Vimeer cMbIC YTOBOpHTb O Mpefente dyuknnn 9, (x, E,) MpH m— oo MOUTH BCIOLYy 


|B’, Tak Kak Ha ocHOBaHHH (6) u (7) B m060H Touke x GE’, Kpome, ObITh MOKET, MHO- 
‘CTBa Mepbl HYb, byHKUMS 9, (x, E£,) onpenenena fA BCeX MOCTATOYHO OoOMbIINX 3Haue- 


ii n. AcHO, B KaKOM CMBICIe HafO MOHHMaTb pasBeHcTsBo (8), ecuH 9, (x,E,) MpHHumMaer 
huenua + co uu —oo (9 (x, E’) TakxKe MOET MpHHHMaTb 3HaveHHA -+ CO HIM +00), 

** Onpenenenve BepXHero H HWKHEeTO upenen» mo Mepe Ha [a, 6] paya (1) nano B (?) 
1penenenue Oo, cTp. 779), Cm. raxxe (°), § 1,crp. 4. y 
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| 
| 


Toeda mnoocecmeo M = {o(x, E)} ecex npedeaonoix ynxyud pada (1) ydoe- 
Aaemeopsem CACOYIOUUM YCAOBUAM: 

a) M 3amknymo 6 Yy3KOM CMbIC Ae; 

8) ecau o(x,E)€M, mo o(x,E£) usmepuma wa E u 


G (x) Se (x, E) <F (x) 


noumu ecrooy Ha smom mHOoKeCmee; 
1) ecau o(x,E)EM u ecau 


Be AEF 36 (its 
mo PYNKYUA %)(x, Eo), onpedenneman us paeencmea 


O02). AeGE), 


Se Hore (x € Ey — E), ( 
makoce npuxadrencum mxnoocecmey M **. 
Bropasx wactb Teopempl 1, T. €. QOCTaTOUHOCTh CoOjepxKalleroca B Hel 
YCJIOBHA, MOyyaeTcCA H3 CJIeqyIOuleH TeOpeMB!: | 
Teopema 3. [Tycme M = {o(x, E)} ecmo nenycmoe mxHooecmeo Gbynk- 
yuli o(x, E), KaocOan us KoMOpelLx ONnpedeneHa HA Coomeemcmeyrolem MHO- 
acecmee E, npuuem 


F 


mes 0; (Ec (saga: 


TT peononoscum, umo mnoscecmeo M yooeraemeopsem ycaosunm a, B u y meo- 
pemot 2, 2de F(x) u G(x) AeARIOMCA U3MepUMoLMU GbYHKYUAML, - ONpedeAeH- 
HolmMu nouwmu ecroody Ha [— x, tT] uU yOoeAemsopAIOLUMU HepaeeHCcmey 


G (x) < F (x) 


noumu ecrody Ha amom ceemenme ***, 
B makom cayuae cywecmeyem mpueonomempureckuti pxd (4), o6radarowumuil — 
caeOyrouumu ceoticmeamu: 
1) M ecmo mxoorecmeo é6cex npederoHolx dynKkyult pada (4); 
2) F(x) u G(x) Aenstomcs, coomeemcmeeHHo, 6epXHUM U HUICHUM Npe- 


Oenamu no mepe Ha [— 7, t] pada (4); 
O) Hil a, — O, VitiOn : 


Teopempr 2, 3, 4 u 5 B (1) MomyyaoTCA Kak CuIeXCTBHA H3 Teopem, op- — 
MY JIMPOBaHHBIX B HAaCTOMINel 3aMerTKe. . 
Ilocrynusao 


12 XII 1956 
UMTHMPOBAHHAA JIMNTEPATYPA 


‘i. Menbutos, JAH, 106, Ne 5, 777 (1956). 2 1. Menpwoes, Tp. Mate. HHCT. | 
um. B. A. Crexnopa AH CCCP, 32, 3 (1950). 4 


* Mot o6o3Hayaem uepes E [F (x) = G(x)] mHoxecTBo sBcex ToveK x Ha [a,b], B KOTO || 
paix F (x)= G(x). ial 
* B papeuctse (9) MbI onpenensem dynkuun @(x,£) u F (x) nponsBomBHBIM o0pa30m 

MHOKECTBE Mepbl HYJIb, Te OHH MepBOHAYANbHO He Ob oNpepemeHsl. 
‘ 7 npeAnonaraem, 4TO ycnoBua a, B My dopmympyioTca gna cermenta [a, b]= 
= | — TT, Pla te : 5 
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Horuagn Akayemun nayx CCQP 
1957. Tom 114, Ni 3 


es MATEMATHKA 


B. &. MAUHH 


O CHCTEMAX JBYX YPABHEHHM BPHO HUH BYKI 
(I[pedcmaeneno axademuxom B. H. Cmupnossim 12 XI 1956) 


1, PaccmorpuM cuctemy [Byx JuddepenynanbHpIx ypaBnenuii (Boobme 
BOPA, B KOMIMVJICEKCHOH OOsacTH) 


dy, 
X a = PsiYi + Psobe + Fs (Yi, Ya, X). (Seeclee), (1) 


© Psj—HekoTopble Nocrosuuble; F;—rouomMoppuble PyHKUHH OT BCeX CBOHX 

TYMCHTOB B OKPe€CTHOCTH TOYUKH xX = y;= yy = 0, YHHUTOMKArIOMIMecA BMeCTe 

) CBOMMH YaCTHbIMH MpOWSBOAHbIMH NepBoro NMOpsAyKa NO yy W Yo B ITOH TOUKE. 
IlocraBuM cyleqyiollve HavaJIbHble ycJIOBHA: 


§,—0 upu:x—0 (s =I, 2). (2) 


[ecb Npeynouaraetcs, uTo x crpemuTca K QO TaKHM OOpa3somM, UTO arg x OcTaeTCA 
‘paHHYCHHbIM. 


Ene IIuxap (1) noka3an, 4To, ecw KOpHH ypaBHeHus 
Pir—* Pre 


0 3 
P21 Poz — * ) 


OTOPbIe MbI OOO3HAUHM Yepes )y, Ay) HE ABJISIIOTCH IL@JIbIMH TOJIOMKUTEbHBIMH 
[caMH, TO cHcTeMa (1) BCerfa HMeeT eJMHCTBeEHHOe TOMOMOpHHoe perenne, 
lajlaloulee CBOHCTBOM (2); ec Ke KOPHH ypaBHeHHA (3) ABMAIOTCA NpOCTHIMH 
He OyJy4H WeIbIMH MOJOXKUTCIbHBIMH, HE JOMyCKaIOT HH OMHOFO COOTHO- 
2SHHA Ba 


OTe m= (eee) (4) 


@ Mm, Mm,, M.—HeOTPULAaTebHble llesIble WACIIAa, CYMMa KOTOPbIX >2, TO Halwa 
TeMa UMee€T HEKOTOPOe CEMeHCTBO pelleHHH, OONafaiomux cBolicTBom (2), 
\TOpble B 3aBHCHMOCTH OT TOO, HMEIOT JIM OJMH WIM 00a KOPHA MOJO%KUTEIb- 
(@ BeIULECTBCHHbI€ YaCTH, NpeAcTaBMAIOTCA B BUAe PAOB, PacmOsO*KeHHbIX 
I[€JIbIM MOJ1O2KUTEJIbHBIM CTEMCHAM MepeMeHHBIX x, X* (HMM x, x*, x*2), paBHO- 
PHO CXOJAMHXCA MPH MOCTaTOUHO MAaJIbIX 3HAUeCHHAX STHX TepeMeCHHbIX 
‘cOJepxKallUX COOTBETCTBEHHO OHY HH Be IIPOH3BOJIbHbIe NOCTOAHHHIE. 
MM 39TOM YyKa3aHHble BbIlUe TOJOMOpHbIe pelleHHA MoOMyualoTcA U3 STHX 
OB, CCIM MpOH3BOJIbHbIe NOCTOAHHBIE MOJIOKUTb PaBHbIMH HYVJIIO. 

Ciryyau %e, Kora KOpHH ypaBHeHua (3) ABJAIOTCA LWeJIbIMM MOJOMKUTEIb- 
MM, WIM, He Oyy4H TaKOBbIMH, JOMycKaloT cooTHOWeHHA Tuna (4), HH, 
<OHCM, OKa3bIBaIOTCA KpaTHbIMH (Tak Ha3bIBaeMbIe «COMHHTEJIDHbIe> Cyan), 
Kap paccMaTpuBaeT B ipequonomennu, yTo dbyHKuMH F, He 3aBHCAT ABHO 
(x; IIpM 3TOM OH MoKasbIBaeT, UTO cHcTeMa (1) uMeerT cemelicTBO pelleHuh, 
SICTABIAIOULUX, BOOOWe TOBOPA, PAAbl NO WeJIbIM MOJOMKUTEIbHbIM CTere- 

Ilep€MeCHHbIX 


WP Zeer li xy (5) 
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PaHOBHOMepHO CXOAALHECA MPH MOCTATOUHO MaJIbIX SHAYCHHAX STUX TMepeMeH: 
HbIX H COJlepxKallve, KaK MIpaBHJI0, TOJbKO OAHY MPOWSBOJbHy!O MOCTOAHHYH, 
He3aBHCHMO OT TOO, HMeIOT JIM OAM WIM Oa KOPHA ypaBHenua.(3) Aid CHCTEMB 
(1) momoxKHTeIbHBIe BellecTBeHHbIe YactH. Kpome toro, IImKap nuyero He 
TOBOPHT O TOM, YTO IPH HEKOTOPHIX yCOBHAX, HaOMKeHHBIX Ha PyHKUMA FR 
B IOCTPOeHHEIX MM pellleHHAX MOryT cofepxKaTbca TOoMopubIe. Bonpocom 
CYUCCTBOBAHHUA B COMHMTebHBIX CyLyYaHX TOJOMOP(HEIX pellleHHM YacTHIHO 
3anumamucb H. II. Epyrun (?) a Bace (°). 

2. B uae paOoTe cTraBATCA culeqyroulwe saan: 

1) Usyanrb crpykTypy pewieHuli cuctembl (1), yAOBJIeTBOPAIOWIMX YCIOBHAM 
(2) B OKpecTHocTH TOUKH x = 0, paccMOTpeB BCe JIOTHYCCKH BO3MOXKHBIE CJY- 
ya, ompesemsemble cBOMcTBaMH KopHel ypaBHeHHs (3). 

2) BbItCHHTb yCNOBHA, IIpH KOTOPbIX B COMHUTCJIbHbIX CLyYaAX CYLULeCcT- 
BYIOT FOMOMOpHbe pelleHHa. 

3. VUmeer mecto caefyrioulan Teopema. Ec B cucreme (1) dynxkuuu Fs (y;, 
Yo, X) YHWUTOMKAIOTCA BMeCTe CO CBOHMH YaCTHbIMH NPOH3BOAHBIMH TMepBoro 
NOPAAKa MO yy, Yo B TOUKE X = Y, = Yp = O, TO IPM sOObIX NpeqMoNOKeHUAX 
OTHOCHTEJIbHO KOpHell ypaBHeHua (3) 9Ta CHCTeMa MMeeT CeMeliCTBO pelleHHi, 
o61aqa‘wuluxX CBOMCTBOM 


y, > 0, Y,—> 0, 


Korga x->0 mo HeKOTOpoH KpuHBoH L, Ha KOTOpOH apryMeHT x OcTaeTCH KOHEY- 
HbIM. ITO CeMeHCTBO COJEPXUT OJHY WH [Be MPOH3BOJIbHbIe MOCTOAHHBIE B 3a- 
BHCHMOCTH OT TOPO, OMHH HH O6a KOPHA ypaBHeHUA (3) OOaaloT MOMOMKUTEMb- 
HbIMH BeUleCTBeHHbIMA YacTAMH. B 3aBHCHMOCTH OT CBOLCTB STHX KOpHel (KO 
TOPble MbI OOO3HAUHM iy, Ag) MOCTPOeHHOe CeMeHCTBO pellieHHH Mo KeT ObITb 
IIpeAcTaBJIeHO OHUM H3 CJIeYIOULAX PANOB, PaBHOMePHO CXOAAMLMXCA IpH o> 


TATOUHO MaJIbIX 3HaueHHAX | x| H IpH sOObIX 3HAVCHHAX NPOH3BOMbHbIX MOCTOAH: 
HBX. (JIA MpocroTbl NpesmosaraeM, UTO WHHeHHad yacTb B cucTeme (1) uMeeT 
KaHOHHUeCKHH BHI.) : 

1) RedA, <O< Red; A, He SABAAeTCA WeMbIM MONOKUTeNbHEIM. Torya 
cHcTema 


dy, 


La: = AsYs + Fs (1, Yo, *) (8S = 1,2) 


\ 


MMeeT PelleHve BU]a 


gs => Dy!) ah ee eid 92), 


m+m=1 


(Ont) ee : 
rye a,” *’ =a —npow3sBombHaa noctrosHuas. Ecnau nonoxum a= 0, TO HO! 
JIYYHM €/\MHCTBEHHOe rosoMopdHoe pelleHue. 4 


2) Redrg <0 < Redy; 4, —menoe nonoxutTenbHoe. Torya 


j co 
m,m 
y= Dy fi ™xm (xh logx)™ (s = 1, 2), 
m+m=1 
rye coms (0, ) a 
Ae cy ==C — NpOW3BOJIbHaA NOCTOAHHaA. Ecam KoadpuunenT c,” oKa-! 
ai 


JKETCA PAaBHbIM HyJIIO, TO STHMH PALAMH ONpefeNUTCA rosOMOpdHoe peulenHe,) 
Cofep2kKallee MPOWSBOJIbHY!O MOCTOAHHYIO C; B MPpOTHBHOM cCylyyae romomope! 
HbIX pelleHHi He cyulecTByeT. rs 

3) O< Reh, <Red,; 06a KOpHA He ABIAIOTCH LLeNbIMH MONO KUTebHbI 
M He JOMYCKatOT HH OJHOTO COOTHOMeHHA Bua 


m+ myhy = ho, 


THE Mm, M,— HEOTPHMAaTeJIbHbIe YNCIIa, MOJYHHeEHHbIE ycoBHio m+ my, 24 
A80 ‘ 


rya 


co 
a (m, mM, Mz) 
Y= Dy GMM gm (A) (xa) (5 =a, 2), 
mM+mM,+M_=1 
(0; 415 (0)) (05 0;;2) 
e ay =A, U ay == Q, — TIPOHSBOUIbHbIe TocTomHHbIe. Ecan stu m0- 


OAHHBIC NOJIOXKUM PaBHbIMH HYJO, TO NMOYYMM eMHCTBeEHHOe rosomoph- 
e pelleHue. 


4) 0< Reiy<Reh,; }y—em0e nonoxUTeRHOe YuCHO, a Ag TAKOBbIM 
_saBsainetca. Torya 
oo 
y= >; ol™ mM, m2) -m (x log x)m (x2) ma (s = |, 2) 


® m+m+m2=1 


== 0, 0,1 
e cin) ==¢, n cf” ==¢, — npousBombuble MocTosunbie. Ecsu Koappu- 


0, 1, 0) 
CHT cl OKadxKeTCA PaBHbIM HYJIIO, TO, NOJIOMKHB Co = 0, MBI NOJIY THM 


MEHCTBO TOJIOMOPHBIX pelleHHH, Coep2xKallHX OJHY MpoUsBombHyIO MO- 


OanHyIo; ecru xe c\? £0, To ronomoppubrx pemennii ve cylectByer. 


5) Ay Ag HW 06a KOPHA ABMAIOTCA LeJbIMH NOIOXKUTeMbHbIMH. Tora 


CO 
Y= Dy cee xm (x3 Jog x)™ [x (log x)eta]™, 
m+m+Ms=1 


Ais Oy 0) __ de» 0, 0) —_ 
e ch) —=¢, y cY»% —¢, —npowsBombHble MOCTOAHHBIe; p,— vemaa 


CTh (pou dy /hy. Ecau xoabpunnents co? yw c&%” oKxaxyrea pas- 
IMU HyJO, TO 9TH PAbI ONpeseAT rowOoMOpduoe pewleHHe, cojep2xarlee 
€ IIPOH3BOJIbHbI€ MOCTOAHHBIC; eCJIM XKe XOTb OHH H3 Ha3BaHHbIX KoOspd~H- 
@HTOB He paBeH HyJIlO, TO TOJOMOPMHBIX pelleHHH He CyMlecTByeT. 

6) 0<_ Rei, < Red,; Ay He ABUIAeCTCA UWeJIbIM MOJIOXKHTEIbHbIM, HO COOT- 
IieHua (7) BbIMOJHAIOTCA He MeHee JBYX pa3. Toryla pemweHve cucTempl (6) 
KET ObITb MpecTaBsJIeHO TAaKHMH Ke PsAaMu, YTO HM B Cyyyae 5), C TeEMH 
\ 3HAUCHHAMH IIPOH3BOJIbHbIX TIOCTOAHHBIX Cy, Cy; HO 3eCb, B OTJIHUHe OT 
e/[bljyulero cyIyuad, pH A, HeleOM BCcerfa cylecTByeT eHHCTBeEHHOe 
momopcbHoe pellieHve, KOTOpOe MosyyaeTcA H3 yKa3aHHbIX PAJOB, ecIM OOe 
CTOAHHbI€ IPHPaBHATb HyJIO, a IPH WeJIOM A, HOO CyWecTByeT CeMeHCTBO 
OMOP(PHBIX PeWIeHH C OHOH MPOH3BONbHOH MOCTOMHHOH, HOO Takux 
IWeHHH He HMeeTCA. 

7) O</ Red, < Reds; A, Helemoe, a COOTHOIIeHHe (7) BbINOJHAeTCA JIHIIb 


HH pa3. Tora 


co 
y, =a > ol” ™,, 12) xm (x’1) (x log x)me (s = ie 2); 
m+m+m2=1 
2 (Oo, wy cYr% ==¢,—mnpousBombHble mMocroauubie. IIo sBompocy 
CyIeCTBOBAHHH TOJOMOPHBIX pellenuli crpaBeyHBO sameyaHue, CjeNaH- 


e B KOHUe MyHKTa 6. 
8) Ypapuenne (3) MMeeT KpaTHBIii KOPeHb C NPOCTbIM 9JIeMeHTAPHbIM 
nuremem; Ay = A,==h, Red > 0. Torga mpu } Heledom cucTema 


x 


dy, 
= hys + Fs (1, Yo, x) (s=1, 2) 


dx 


eeT pelienHve BH]a 


j= Dd Seam (x" (s= 1, 2), 
m+n=1 


Bakas 1477 aoe 


2 — 


rye cY==c, uc Y=c,—npousBOMbHbIe NOCTOAHHBIe, a MpH TesOM 
hk — peuleHHe Bia 


co 
ee >) of ™ xm (x log x)"; . 
m+n=1 y 


. 50) es (10) es 
MIPOH3BOJIbHBIMM MIOCTOAHHDIMH OyAyT c* =e, n cy’ =c,. B nepBom cay@ 
yae Bcera CyllecTByeT eAMHCTBEHHOe TOMOMOppHoe pelleHHe, KOTOPOe 110 
JydaetcH, ecJIH Cy, H Co NpWpaBHATb HY JItO, BO BTOPOM cy4ae OHO cymte- 


CTByeT TOJbKO ecu 06a KosppuUNeHTa CY x co» oxaxKyTCA paBHbIMH Hy.n0 
H COJepxKUT [Be MPOW3SBOJIbHbIe MOCTOAHHBIE. — 

9) Ypapuenuve (3) WMeeT KPaTHbI KOPeHb C HeINPOCTIM 3JIEMEHTaP HI 
jemuTesieM; \, = Ay =A, ReA>>0, A Heese. Torga cucTema d 


d 
x = hy, + Fy (Yi, Ye, *), 


x 


d 
Oe oe = hye + Yi + Fe (Yi; Yo, *) 
WMMeeT pemenue Bula 


co 


y, = >; ol” my, M2) vm (xA)™ (xAlogx)™ (s= ep 


m+m+me=1 
rye MpOu3SBOJIbHbIe MOCTOAHHbIe 
(0, 1, 0) __ (0, 0, 1) (0, 1, 0) __ (6,0, 1) 2 
Cy =, cf a Peer =Cy, C3 = 04% 


Ecam ¢C, W C, UpHpaBHsAeM HyJO, TO MOJyIHM eQHHCTBeEHHOe ToOJsJOMOpHH 
pelleHne. 

10) Ypapuenue (3) uMeeT KpaTHBI KOpeHb A C HeMPOCTbIM 9JIeMeHTAa 
HIM J[@JIMTeJIeM, PaBHBIM WeOMy NOOKHTeIbHOMy uNCIy. Torja 


co 
y, = » ol” ™, M2) xm (xA log x)m (x log? x)Mma (s =|, IA 
m--M,-+m2=1 
é 
TIPOM3BOJIbHBIMH TocToAHHbIMH 6yayT co %==c, wu ch ==c,. Ho eca 


B 9TOM CJlyyuae cCylllecTByeT TouOMOpdHoOe peleHve, TO OHO COePpXHT JMU 
OMHY MPOW3BOJIbHy!I0 MOCTOAHHYIO. 


VucrutyT Teoperuyeckol acTpoHomuH Tloctynuao 
Akajlemuu HayK CCCP 30 X 1956 , 
1 
E 
UWMTMPOBAHHAA JIMTEPATYPA 


1E. Picard, Traité d’analyse, 3, 19298. 2 H. Tl. Ep yruu, Ipuxa. marem. 4 MeXy 
16, B. 4 (1952). * R. W.° Bass, Am. J. Math., 77, Ne 4 (1955). 
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Aoxnagp Akanemun nayr CCCP 
1957. Tom 114, Ne 3 


MATEMATHKA 
JI. J]. HAKOJIEHKO 


HEKOTOPbIE KPHTEPHH HEKOJIEBATEJIbHOCTH 
AMSPEPEHUMAJIbHOrO YPABHEHHA YETBEPTOFO NOPAKA 


(ITpedcmasaeno axademuxom H. H. Boevawbosem 15 XII 1956) 


~B qaHHol saMeTKe B H3BECTHOM CMBICJIe OOOOMaIOTCA pesybTATHI, N0- 
YeHHbIe B CTaTbe (1) AA AudpepeHuwatbHoro ypaBHeHHA BTOporo No- 
iiKka, Ha AudppepenuMasbHOe ypaBHeHHe YeTBepTOrO MopsAsKa 


£4 4.4 fa(x)y1+o(X)y=0, x <e<oo (1) 


YHKUHH a(x) Hw O(x) MpefouaraoTrca BeLeCTBeHHBIMH H HelpepbIBHbIMH 
aX > Xo). 

Cnenya CrepHoepry (7), OyqeM Ha3bIBaTb ypaBHeHHe YeTBepToro nopayKa 
>KONeCOATeIbHBIM, CCH, HAYHHAA C HEKOTOPOTO JOCTaTOYHO GOosmbUIOrO 
, JOO0e€ HETPHBHabHOe pellleHHe ero HMeeT IPH X > xX_ He OoNee OFHOrO 
OHHOrO Hy. CooTBeTCTBeHHO, ypaBHeHHe uYeTBepToro TopsAyKa OyjemM Ha- 
IBaTb KOTeCOaATETbHBIM, ECCJIH MpH JIOOOM KOHCYHOM Xq CYLIeCTBYeT 
TPHBHaJIbHOe pellieHHe STOO ypaBHeHHA, HMelollee pH xX >xX, Oosee OF- 
ro WBouHoro Hyman. Touky x = x, Ha3bIBaloT ABOHHBIM Hy Jem Ppelule- 
AY (x), eCMH Y(X1) = y’ (x) = 0. 

IIpu nogwyyennu cdopmMysupyembix HwKe KPHTepHeB HeKOJIeOaTebHOCTH 
aBHeHua (1) McnNomb3syeTcA seMMa, aHaJIOrMuHad TeopeMe cpaBHeHHsA 
TYpMa Ja WuddepenunabHOrO ypaBHeHHA BTOporo NopsAAKa. 

Jlemma 1. Ecau a,(x) <@_(x), 6, (x) > 0g (x), Ha4uHAaA Cc. HeKOMOpoOeo 
cmamouHO O0AbIuO2O xX, MO U3 NeKONebAMeABHOCMU YpabHeHUA 


ds d y 
age + ay [ae (*) 1 + be (x) y = 0 
2dyem nekoAcbamenbHocmb YpaeneHua 


OE ayo y = 0. 


Tloka3aTebcTBO JI@MMBI OCHOBbIBaeTCH Ha KpuTepuu CrepHOepra (?). 
V3 memmp: 1 HerocpegqcTBeHHO BbITeKaeT CueyIOULHH NpocToH KpHTepHu 


<ONeOATeJIbHOCTH ypaBHeHusA (1): 
Ecau, Hauunaa ¢ keKomopoeo Oocmamouno Goaviuoeo x, a(x) <0, b(x) > LO). 


ypaenenue (1) HeKonzedamearbHo. 
: a 
Vispecruo, uro gudepenttvatbHoe ypaBHeHue y” + >> y=0 kosleOaTeJIbHO 


A a>, HU HeKoseOaTeIbHO MIpH «<1/4; NosTOMy B CTaTbe (1) mpH uc- 
WJOBAHHH KONeOaTebHOCTH udepeHivabHOro = ypaBHeHuA = BTOporo 
)AKa B KauecTBe YypaBHeHHA CpaBHeHHA OblIO B3ATO YypaBHeHHe 


Mu 1 
; U Maaear? recy tae 0. 
Sy 483 


Viccneqopanue, ypaBHeHua yeTBepToro MopAqKa 


Sty 2 (Sy) 4 bye 


ax* 


loKasbiBaeT, UTO 9TO YpaBHeHHe HeKkOseOaTebHO pH B >a(%) 4 Kovle6a- 
TebHO mpu B<w(«), rye 


o@=),.—h, upae<¥  o@— eee) mp aoe 


B cpa3u c 9THM MIpH uccneqoBaHuH KOJIeOaTebHOCTH ypaBHeHHa (1) B 
KayecTBe YpaBHeHHA CpaBHeHuA BOSbMeM JudPepeHitHasbHOe ypaBHeHHe | 


d*y d {a dy O(a) 
Rr ae (ss z)t ae Sea. (2) 


HeKOJIeOaTeIbHOe TIpH JIOOOM KOHCYHOM «&. 
B coorpercTBHH c semMoH 1, uMeeT MeCTO CJIeYIOWMWH KpHTepHi HeKO- 
jleOaTeJIbHOCTH ypaBHeHua (1). . 4 
Teopema 1. Ecau cywwecmeyem makoe «, npu Komopom a(x)<a/ x, 
b (x) > (a) /x*, Hawnan Cc HeKOMOpo2o Oocmamo4uHO OoALLUO2O X, MO Ypaee 
Henue (1) HeKonebamenoHo, 
Jlna ycraHoBseHud Ooee TOHKOTO KPHTepHA HeKOJIeOAaTeJIbHOCTH ypaB= 
HeHua (1) Hamu paccCMOTpeHO ypaBHeHHe 


t+ Ela +e jy |t[Aet yo] y=. 3) 
Ecam 
( xInx|9(2)|de <0, ( 8Inx| 9) [dx <ow, (4, 


TO, KaK NoKa3bIBaeT MCCMeOBAaHHe aCHMMTOTHYeCKOrO NMOBeeHUA pelleHnuii 
Qud@pepenuvasbHoro ypaBHeHua (3), 9TO YypaBHeHHe HeKOJIeOaTebHO TIpH 
“= /,. [lonoxumM Jasee 


(x) = max {a (x) — 4, Oh, (x) = min {6 (x) =o O\. @ 


Ecum 9TH (yHKIMH yOBeTBOpsIOT ycuoBuaM (4), TO mpu a=£5/, qutp- 
(pepeHivaybHOe ypaBHeHHe (3) HekomeOaTeMbHO, a CJIeOBaTebHO, B COOT= 
BeTCTBHH C JIemMMOH 1, HeKONeOaTembHO HM ypaBHeHHe (1), Tak Kak JH 
pyHkunl (x) uw v(x), onpeqenmemplx chopmysiamu (5), uwMeloT mecTo Hepa= 
BeHCTBa 


a(Qxy<S +(x), be) >2°O+ oy. 


xt 


MbI IpuxoquM, TakuM o6pasoM, K cCsefylollemMy KpHTepHio HeKomeba- 
TeJIbHOCTH ypaBHenna (1). 


Teopema 2. Ecau npu nexomopom xonewnom «= 5/, 
co 


\xInxmax{a()— +, 0} dx< co, 


fos) 


) In x|min {6 (x) — a0} OM dx <oo, 


mo ypaexexue (1) Hexonebamerono. 
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IIpumeuanue. J\nddepenuuanbuoe ypaBnenue (1) 


COKE, CJM ° 


{ xin? x max { a(t) — Ss, ol dx< oo, 


\ x In*x|min { b (x) — ; O\]dx<ce 


(OT KPHTepHi COOTBeTCTBYyeT CuIyyalo % = 9/,), 


VucratyT MaTemaTuku 
Axayemun HayK YCCP 


WHTHPOBAHHASA JIMNTEPATYPA 


1Jl. 7. Huxoneuxko, Yxp. matem. »xypu., 7,127 (1955). 
ike Math. J., 19, 344 (1952). 


HeKowleOaTeJIbHO 


Tlocrynuso 
4 XII 1956 


2R. Sternberg, 
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ox nan Anragemun nayk CCCP 


e 1957. Tom 114, Ne 3 


MATEMATHKA 
B.C. POrOXKHH 


OH KJIACC BECKOHEYHBIX CHCTEM JIMHEMHDIX 
AJITEBPAMYECKHAX, YPABHEHHA 
_ (II pedcmasacno axadenuxom B. A. Poxom 12 XII 1956) 


B nacTosugem coo6OuleHHu HCCJIENYIOTCA O6€CKOHEYHbIe CHCTEMbI JIMHEHHbIX 
ypaBHeHuit C HeEH3BeECTHBIMH Xp: 


Dy Grok Mee On (= 5 weg Mee (1) 
kR=—co . 
Kn SY) Gnauxe abe On SU, eee): (2) 
k=0 


B OCHOBY HCCJIEQOBaHHA MOJIOKUM aHaJIOrHIO MeKTY STHMH CHCTeMaMH 
WH HHTerpaJIbHbIMH YpaBHeEHHAMH 


y (x)= \ K(x—s)y(s)ds + f(x); (3) 


yx) =| K@e—s)y(s)ds +f), x>0. (4) 


§ 1. Paccmorpum POMC EMME e {an} (a= ---, — 1,0, 1, 2am 
n 
qa KoToppix R= [lim Vj }@n|}#40, r=limY [a_,|- oo. 
n> co 
a) B cnyuae R>>r mocTaBuM B COOTBETCTBHE TOCseOBaTeNMbHOCTH {Aq} 
at 


\ e 

paq Jlopana > Q,2", NpeACTaBJIAIOWHH peryApHY!O B KOmbUe T< \z|<R 
k=—oo 3 

dbyHkunto. YCJOBUMCA HasbIBATh MOCMeAOBaTebHOCTh {An} H cbyHkumio A (Zz 

TpancPopMalu AM uU Jlopana, nepByl0 —OOpaTHOH Tpaucdop- 

Mauve, Bropyio—IpaAmMod. KoporKo 9T0 cooTBeTcTBHe 0603HaduM CHM= 

BOJIOM Q,—> A (2). 


4 A : 
ACHO, STO C4, = 5 \ ane. rap R Aes. . oy, 0, 


lz|=e 


6) B cnygae R<r Oyyem paccmatTpuBaTb oGobueHHEIE TpacbopmMauun 
fo) i 


; < 
= daz", A (2h > a,z". Torya dp, BbIpaxkaeTca uepe3 At (2) 
k=0 k=—oo 
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A~ (z) mo dbopmyze 


ene i3 At (2) 1 Aa 
pa Qri \ zntl dz + Oni \ “ dz (1<R, P2 > 71). 


)2| =e, |2] =e: 


3 9eMeHTapHEIX CBOCTB pa3ssOxKeHuii JlopaHa BbITeKaloT cyleqyroulHe 
PeMpI. 


Teopema 1. Ecau a,—A(z), ba >B(z) u” cyujecmeyem KoAoYO, 20e 


z) u B(z) odnoepemenHo peeyaapuole gynkyuu, mo > an0n—h > 


k=—oo 
A (z) B (2). 
Ora TeopemMa aHasoruyHa dopmyse CBepTKH B Te€OPpHH TpeocOpa30Bannit 
pbe. 
Teopema 2. ITycme A(z) peeyanpna 6 Koaoye race Ro Bi) 
YAApHA 6 KONoYe f,<_|Z|<C Ry (fo >> Ra) u Onan ecexn=...,—1,0, 1,... 
lOAHSIOMCA pasexcméea 


A(z)d 4 B(z)d 
ee ee, ee 


| 2] =01 ; 12 | =e2 


L 


ITpu amux ycaoeusx A(z) u B(z) axanumuuecku npodoastatomca 
ONbYO. Ta<|Z2|<C Rp u 6 amom Koanoue A(z) = B(z). 

Sta Teopema aHaviornyna «OGuleli Teopemey ((!), crp. 329), npumensemoit 
eOpHH TpecOpasoBannh WPyppe AA mMepexofa OT HHTerpaJIbHbIX ypaBHe- 
1 TuIla CBEPTKH K 3ajayaM TeOpuu (PyHKUMH KOMMseKCHOrO MepemMeHHOro. 
§ 2. Paccmotpum ofHopogHyro cuctemy (1), mpeqmomoxKHB, ITO An O6Na- 
T TpaHcpcpmaunen A(z), perymapHoH B Kombue r<|z|<_R, u 6yfem 
‘ATb PeLeHHe Xp, YAOBJIETBOPAIOMee YCOBHAM 


n n ’ 
[lim VY|xall2= Ro>r, lim V]x-n|=ro<R. 
n> oo nm +oco 
IloctynaaA aHanorHuHO ToMy, Kak 3TO Jesasocb B (!) IpH pelieHHH HH- 
PasibHOrO ypaBHeHHsa (3), H HCNOb3ya Teopemp! | u 2 BMecTo cbopMybI 
PTKH HM «OOMeH TeOpeMbl», MOJy4aeM, YTO HEH3BECTHbIe X, OyAyT KospPpH- 
: Ger li 


HTaMH passoxKeHu dbyuKuni X*(z)= >) xz* u X7(z) = Dy Kinet, 
k=0 k=—0o 
BICTBOPAIOWHX B KobUe r<|z|<( R, KoTopoe mpl Oyfem O603HadaTb 
COBHAM: 
1). X*(z)[{1—A(z)], X (z)[1—A (2)] peryaspue B D; 
mex (2) 1 — A(z) = —X (2) [1 —Az)) BD. 
Suauut, X*(z) u X~(z) peryaapHpr B D sBciogqy, Kpome, ObITb MOXxeT, 
nei cbyHkuuH 1—A(z), H B 3TOM Kombue X*(z)=—X (z). Heuspe- 
BIC X_ BbIVHCJIAIOTCA TeNepb TaK: 
4 X+ (2) 
27k gt 
|2|=rt+e : | z|=R—« 
fata XC) eet KA A(z) 9 dz 
2ri \ ght dz = ari \ 


aH 220 ae — 


Xn = gtr 


7a {— A(z) 
1b 


2) re) Se 
4 24 — zZ 
Soe 


2ri ? pms 


App 
(z—2z,)? 
scp L cocrouT u3 JBYX OKpyxkHoctel: |z|=r+eu |z|\=R—s, ae 


‘TATOUHO MaJio. 
487 


Takum o6pa30M, It X, NomyyaeTcA BbIpawKeHHe 
o,, (t+ 1)... (t+ ¥_— tb 


Cy C2 (n+ 1) a} Ce eee ee 
Xn — gntl + gnht2 + forvn 
kR k Rk 


Sjlecb vy —KpaTHOcTb HyJA Zz, cbyHKuun 1 — A(z); N—w nemo 93THX Hy- 
eH BD. 

UactHoe pelleHve HeOQHOposHOH cucTembl (1) HaxoqHM, Mepexoqa oT 
CHCTeEMBI (1) K ee Tpachopmaynuu Jlopana: X (2) = A(z) X (2) ae 


(3, (2) = y. iz). Heuspectuble x, HaliyTCA Kak KOS(PDHUMeEHTHI MOpaHOB 


k=—oo 
cKoro pa3yioKeHuA dyHKuHH X (Zz) = Ty 
TpoM B z=0, He cofepxalleM Hye pyHKuuH | — A(z). 
§ 3. Pewtenue cuctembl (2) OyqeM MpOBOAHTb NO aHaJIOrMH C H3BeCTHBIM 
mMetogamu B. A. Moxa (?) u Xomda — Buuepa (*), MpHMeHAeMbIM B TeOPpH 
HHTerpaJIbHoro ypaBHeHna (4). 
PaccmoTpuM cHaYasla ofHopoyHy!o cuctemy (2). IIpeqnonoxum, 410 
Cc 


B KaKOM-JIHOO KOJIbIe Cc e 


A(zj= Dy Anz" peryaspuHa gaa r<|z|<(R. Bygem ucKaTb pellienve Ta: 


n=—oco 


n 

Koe, uro [lim V |xn] t= R)>r. Ucnoms3ysa Teopempr | u 2, m0 aHado: 
THH C MeTOAMKOH, NpeyoweHHoH B (7, °), MpHxXOqHM K CweqyrouleH 3ayaye; 

Hatitw dyuxuuu X*(z) u X (z), MepBad H3 KOTOPbIX peryApHa Qs 
|z|<<R, 3a ucKmoyeHvem HyseH dbyHKuuu A(z) —1, rye ona MOxKeT uMe 
NlOJHOCbI MOPpAAKa He BbIINe, TEM MOPAZOK COOTBETCTBYIOWerO HYIA (yHKONs 
A(z)—1, a Bropaa perymapHa qua |z|>>r uw oOpamlaetca B HYyJIb Ha 6eC 
KOHEYHOCTH, eCJIH B KOJbuUe D BbINOJHAeTCA COOTHOWEeHHE 


X*(z) [A (z) — 1] = X" (2). 


Takylo 3aqayy, caleyy ®, Ji. Taxopy nv FO. VU. eee (*), OyqeN 
HasbIBaTb NWOMALHOH 3afauel. 

MoxHO M0Ka3aTb, TO COBOKYMHOCTb pellieHui 9Toit sane copna jae 
C pelleHHAimu KpaeBoH sayaun Pumana* X*(t)[A(t)—1]= xX (t), yen 
BHe KOTOPOH 3ayaHO Ha OKpyxKHOcTH |z|=r—e, rye ¢ CTOb Mao, 4TC 
B kKombile r<|z|}<r+e He wyne cbyHxunu A(z)—1. He mpegcrap 
uideT Tpyfa MW HenocpeycTBeHHoOe pelWleHHe MsOMaqHOH 3aqayH MeTOOM, 
MOUTH OYKBaJIbHO COBMaalouluM C MeTOJOM pelllenus sayaun Pumana. OKa= 
3bIBAeTCH, YTO COBOKYMHOCTb pellleHH noMaquol 3aqauu elicrBuTembHd 
COMepxKUT TakHe (yHkuuH X*(zZ), KOTOPbIe HMeIOT TOJOCh! B HYVIAX par. 
Hoctu A (z)—1. : 


IIpu pemienuu HeoxqHopognoli oe OTHOCHTEJIbHO CBOOO,HBIX ae 1B 


b, cneqyeT mpesnoloxUTb, ITO (Tim VT. 1—R,>R. AnanoruyHo cay 


yalo OMHOPOAHOH CHCTeMBI MODKHO nOLy HT NomaqHy!o sayayy 
X* (2) [A (2) 1] XP (2) —B @) (F012), 


rye X*(z), X7(z), A(z) uMewr ToT xe cMbICA, ¥TO M paHbUIe, a B(z) 


= >) bnz". Pemenne sto 3ayaun Tak2Ke MOXKHO MpoBecTH M60 onupasch 
n=0 


Ha pelleHue 3ayaunu Pumana, uu60 HenocpeycTBeHHO. 


* B cratbe (®) ara saqaya naspipaetca 3aqauelt wubOepTa, OfHAKO 93TO HasBaHHe F 
TOpHYecKH He onpaByaHo (5). 
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Cuctema (2), HecKObKO WHave 3anucaHHas, paccmaTpuRasach B padote 
, ONHAKO, KaK MbI TMOKa2KeM, MOHOe pellleHHe B 9TOH* paboTe He ObIVIO 
myweHo. Baie yoke yNOMHHasOcb, 4TO M0llaqHad s3ajjaya, cooTBeTcTBy- 
lax cucteme (2), 9KBHBaJIeHTHa 3ajjaue PumMaHa mp moy_xoysulem BblOope 
aTypa. Ec 2ke 3a KOHTYP B3ATb OKPYy2KHOCTb, JIe@xKANLyIO B KOMbIe 
C|z|<[R mu coyepxamyio BHyTpH ceOs By (byHKuMH A(z)— 1 (G(z) 
\OosHayenHuax SI. H. Mempya), TO ywacTb pelleHHH MwmoulaqHoH sayaun, 
SJIEQOBAaTeJIbHO, YaCTb pelleHHii cucTembl (2) OYyeT nMoTepana. A HMeHHO, 
HyYT NOTEPAHbI pellleHHA CHCTeMbI (2), OTBeYaIolHe pemleHuim X*(z), uMe- 
IMM NosOCcbI B HYJAX SyHKuuH A (z)— 1, NpHHaynexamux BHyTpeHHocTH 
PY2KHOCTH, HeCylleH KpaeBoe ycIOBHe. 

§ 4. Unterpo-y,udppepenunanbHoe ypaBHeHve OecKOHeyHOrO TOpAyKa 


2 


Daw ZQ=O2) (Y=) yea <0), y=y), 


0 


IH Pa3bICKHBaTb ero pellleHHA B KJacce WesbIxX (PyHKWMH Nepporo nopsyKa 
x, zt 
PMaJIbHOrO THIa y = > fl» MpuBoyutcs K cucteme (2). IIpu stom 
k=0 
eqmouaraetcH, ato M(z) Takxe Wenad *yHKUHA NMepBoro mMopsyKa HOp- 
JbHOrO Tuma. PasHocTHoe ypaBHeHHe C NOCTOAHHbIMH KOSppHUNeHTaMH: 


asf (t+ 8) + o%saf(t-+s—1) +--+ af(t)=o() (f=0,1,2,...) 
NACTCA YACTHbIM CJITyuaem cucTembI (2). A(z) B 93TOM Cuyyae MHOrOWIeH. 
B 3aKsOUeHHe OTMCTHM, YTO MeTO, HCMOb30BaHHBIMT B JaHHOM cooOme- 
M, MOSBOJIAe€T PaCCMOTpeTb ele PA THMOB Oe€CKOHEUHbIX CHCTe€M JIHHCHHbIX 
peOpaHuecKHX ypaBHeHHii NO aHaJOrHH Cc APyrHMu HHTerpasbHbIMM ypaB- 
HHAMH THMa CBepTKH. B uvacTHOCTH, HCCIeOBaHHIO 3JTHM MeTOJOM Toja- 
CH «apHble» OeCKOHeUHBbIe CHCTeMbI JIMHeCHHbIX avreOpauyecKHX ypaB- 
se2e2l 


eet Me Eek gees tie Oued, .« \), 


k=—0o 


Hin, ae) Wate pte Oy (ee TY 9, .), 


k==—oo 


AJIOTHYHbIE NWapHbIM HHTerpaJIbHbIM ypaBHCHHAM THIa CBEPTKH, paccMOT- 
HbIM B pacdote (*). : 


Poctopcxua ua Jlony rocygapcTBeHHbIli yHHBepcuTeT Ilocrynusto 
um. B. M. Mosotopa 11 X 1955 


UWHTHPOBAHHAA JIATEPATYPA 


1E. Tutrumapm, Bpegenve B Teopuio uNTerpanos ypse, 1948. * B. A. Mok, 
Tem. cOopH., 14(56), Ne i—2, 3 (1944). * N.Wiener, E.Hopf, Sitzungsber. Preuss. 
ad. Wiss., Phys.-Math. K1., 30--32, 696 (1931). 4. 7. Taxos, 1lO.W.4UepcKuia, 
gan. Kagancx. roc. yHuB., 114, xu. 8, 24 (1954). © ®. Jl. faxos, Hsp. Kasanck. cbus.- 
eM. o6m., 14, cep. 3, 75 (1949). & A. WH. Denna, HAH, 102, Ne 2, 257 (1954). 
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MATEMATHKA 


B. A. POXJIMH uw A. C. WIBAPLL 


© KOMBHHATOPHOM HHBAPHAHTHOCTH KJIACCOB NOHTPSATHHA 


(ITpedcmaeneno axademuxom IT. C. Anexcandposoim 2 II 1957) 


1. DopMyAHpOBKa OCHOBHHIX pesyAbTATOB. B 9sTou paooTe 
OKa3bIBaeTCA KOMOMHATOpHad MHBapWaHTHOCTh MpHBefeHHbIX KsIaccoB IlouT- 
paruna p,,, T. e. XapakTepHcTHyeckux KslaccoB IJoHTparHHa, paccMaTpHBae- 


MBIX KaK Klaccbl cla6bix V-romomoru. Pa6ora TecHo cBa3aHa Cc pa6oToii (7), 
Ha KOTOPy!O Mbl HeOJHOKpaTHO OyjlemM ccbluaTbcA. Onpeyemenne C*-rpuanry- 
JAWHH CM. B (*). EcaH © —HempepbiBHOe OTOOpaxKeHHe, TO yepes 9 HU 9, 
OOO3HayaoTCA COOTBeETCTBYIONIMe TomMoMOopdu3sMBI rpynn V- u A-romoviorHi. 


OcHoBHaa Teopema. Jlycmp Mo, Mj — 2enaadkue samknymole mHOzO- 
o6pa3sua, 06 nadarwmue usomopdxroimu.C!-mpuaneyanyuamu Ko, Ky, u nycmeo 


eo: My > M{ — eomeomoppnoe omobpaocenue, onpedennemoe HeKomopolm UusO- 


moppusmom mexcdy Ky u Ky. Toeda ©" (pan (M{)) = par (Mo) (k= 1, 2,...). 

B kKayecTBe CJIeqCTBHA Novlyyaem: 

Ecau enadkue 3amKxymole Oopuenmupyemole mHO2000 pa3suA Mi’, Mt o6aa- 
Oarom usomopd@xomu Cl-mpuaneynayuaAmu, mo npu HadAernawWel OPUueNmMayuUu 
OAHU umerom OOuNaKoésole 4ucaa Tloxmpsaeuna. 

Kak H3BecTHO, Ba CHMIMJIHUMabHbIX KOMMJI€KCa Ha3bIBalOTCA K OM 6 H- 
HaAaTOPHO 9KBHUBAMCHTHBUIMH, CCIM OHH OOMaqaloT H3OMOpHbIMA 
nlogpasqeneHHamMuv. Ha3o0pem Be TpHaHryJAWHH OfHOrO MH Toro %Ke nomMa_pa 
CTpOro JKBUHBAJCHTHBIMH, CCH CYIeCTBYIOT TaKHe UX H30MOPQ- 
HbIe TOfpa3sqeeHHA MW TaKOH W3OMOpH3M MexKAy ITHMH NO{pasqeneHHamy, 
4UTO COOTBETCTBYIOMNIMH TOMeCOMOpHH3M TNOH34pa TOMOTOMeH TOKJeCTBEHHOMY. 
Hanpumep, Kak 9TO cyleqyer M3 pesybTatoB Yaiirxega (2), BCaAKMe Be 
C!-TpHaHryJAWA TiaqKoro 3aMKHYyTOTO MHOrOOOpasuA CTporo 9KBUBAaJIeCHTHBI. 
CorjiacHO Tak Ha3bIBaeMOM «OCHOBHOM ruloTese KOMOMHAaTOpHOM TonOsOrHu» 
BCAKHe Be TpHaHryJAWMH OAHOrO HM TOrO xe NomMa_pa KOMOMHATOPHO 
SKBUBAJICHTHBI. OTa PuMOTesa elle YCHJIMTCH, €CJIM 3aMeHHTb KOMOMHATOpHy1O 
SKBUBaIeHTHOCTh cTporol. M3 Hae ocHOBHOH TeopeMbI cpa3y cueyer: 

Ecau 62pHa OcHOeHaA euunomesa KOMOUHIMOPHOLL monoAceuu, mo 4uCcAa 
IlonmpsAeuna mononoeurecku uneapuanmuol. Ecau eepNa ycuAaeHHaA OcHOBHaA 
eunomesa, mo npueedennole Kaaccel [loxmpAeuNa MONnoAodeU4eCKU UHEAPUAHMHOl. 

IlockombKy ycTaHOBjeHa KOMOMHaTOpHad MHBapWaHTHOCTb KAaCCOB Pap, 
BO3HHKaeT BONpoc 06 HX ONpeseeHHH Id KOMOMHATOpHbIX MHOroo6pas3uii. 
Mb aemM TaKoe onpefemeHve AIA KMACCOB o4p ((1)). Katacebt py, MoryT 6bITb 
ONpeAeJIeHbI Yepe3 KMACChI o4p. 

JjabHeHime pesybTaTbI MOyualoTca Mp ConocTaBeHHM u3N02%KeHHOrO 
BbILIe C HeaBHeH paOoToli Musnopa (*). Oxw orHocaTca K Npo6meme BHECeHuA 
rlaKOCTH B.KOMOMHaTOpHOe MHOroCOpasve UH usvlaraioTca B § 5. SameruM, 
uTo B padore MusHopa onposepraerca runoresa, CLy2KMBUIAA B TeEOpHH riayqKUXx 
MHOrOoOpasuli aHaJIOrOM OCHOBHOM runoTesbl KOMOMHATOpHOM TOMOMOrMN: eca 
Aba Tla\KuxX MHOroOOpasHA rOMeOMOpHHEI, TO OHM rilayKO romeomopdunt. He- 
TPpYAHO MOKasaTb, YTO FOMeoMOpuble, HO He TayKO TroMeoMopdHble ‘MHOFO- 
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2 7 
spasua Munnopa My o6naqator usomopdubimu Cl-rpvanryiauuamu. Takum 


pasoM, B YCJIOBHAX OCHOBHOHM TeopemEt MHorooOpa3sua Mb) u M{ moryr He 
ITb TlaqKO TOMeOMOpdHbIMH. 


2. ee nemmut. B ganbuelimem nog YL’ nonumaerca cepa, TpHanry- 
HpOBaHHadA MyTeM NpOeCKTHPOBaHHA Ha Hee H3 ee WeHTpa PpaHHbl BIMCaH- 
ro B Hee MpaBubHOrO (r ++ 1)-MepHoro cumMueKca, H oq C— WeHTp o,HOro 
3 €€ /-MePHbIX CHMIMJIeKCOB, 


Jiemma 1. ITycme M" —eaadxoe  samkHymoe MHO2006 pase u 


M" —> X" — enadxoe omob6paxenue. Ecau c ecme o6viKHOeeHHaA mouKa omHo- 
umeAbHO f (mM. e. 60 ECex mouKax mHoocecmea [4 (c) @yNKYUONaAoHAA mam- 
uya omobparenun | umeem pane rf), mo cywecmeyem maxasn C}-mpuaney- 
AYU MHOeOOOpasun M" wu maKoe CumnaUYUaAbHOe OMHOCUMeALHO Hee U 
omomonnoe f omo6pascenue j: M"-> X", umo f-'(c) =f 3 (c). 
JokasaTewgibcTsBo. Bregem B M” pumanosy metpuxy. IIpu gocta- 
OUHO MaJIOM © Judd epeHuMasbHblIe CBOHCTBa OTOOpaxKeHua f oMmpesensrioT 
CTECTBEHHOe pa3svloxKeHHe S-OKPeCTHOCTH mogmMHorcoGpasua N”—~’ = ft (c) 
mpamMoe mpousBeyenue N" ’XV" storo nog_mHoroo6pasaax Ha r-MepHDiit 
lap, upuuem cnoli N”~’ xb, orseyaiomui uentpy 6b wapa, copnmagaer Cc 
Mm" a cnow axV" (bE N”) cyt reogesuueckne mapbl pagquyca e, HOp- 
ambupie K N"" (4). Tlyctb T’ —cummsekc, BHytTpennuli K V", c WeHTpoM 
Touke 6 uw c BepliwHamH by,..., 6,, H K—Kkakas-HuOyyb C!-Tpnanryaa- 
uA mpouspeyenua N”" XT" CN" 'XYV", oOnaqatollad TeM CBOICTBOM, UTO 


ce €€ BeEPIUHHbI JexKaT B coax N" xb; Takada Tpuanryssuua cymect- 
yeT: JOCTaTOUHO B3ATb Kakylo-HHOyAb C!-Tpvanryaaunio K’ mMHoroobpa3HA 


mT, 3aHYMEPOBaTb €€.BEPUIMHb! B MOCIeAOBATEIbHOCTb Qy,..-, Ag, IPHHATb 
a BepIWHHbI B K TOUKH a;Xb; HW OObABUTb (Q;, Xj, Ai,X0j,,.--, Ai, X5j,), 
Me ig iy ...<ig, CHMIINeKcoM BK, ecaM (ai, Gj, 1 Gi.) — CUMINEKe 


° ° 5 == ¥ ny, 
HK’ W Jp Sh<...<jx.. Tpwanryasnuio K met nposomKum ua Bee M; 
yIeCTBOBaHHe TakOrO MpOJOMKeHHA, KaK VW CYULECTBOBAHHe WCXOAHOH TpH- 
Hryaauuu K’, cneqyeT 43 pesymbTaToB YaliTxeya (*). 


IlyctTb Co,..., Cr, Crt; — BepllHHb! BL’, MpvyeM BepluHHa, MpOTHBONO- 

t n fo 

OXKHAA C, CCTb C,44. TlocTpoHM CHMMIMUNasbHOe oTOOpaxeune f: M > 2X, 
maka | (a<0;)) = c, (¢ = 0,,..59; f= 0,~..,7) w f(x) Ca, Ana BCH- 


= “3 eal n—r 
oO Apyroh Bepmmuub x € MM". Herpyquo npopeputh, uo f  (c)=N" u4uto 
TOMOTONHO f. 

JIemma 2. ITycme M—neoausdp; Ly u Ly—eeo mpuaneyaayiiu; go 
£1 — €20 OMOOpaHeHUA 6 MpUaHeyAUpOGaHHolli noAUsOpP %, CUMNALUYUAAG- 
ble §=OMHOCUMEABHO L, u Ly u eomomonnoie mexcdy  cobott; 
Ax I —eeo npouseedenue na ompesox [0, 1]. Ecau Ly u Ly o62adatom o6u,um 
odpasdeneHuem, mo cyuecmeyiom makaa mpuaneyaayua L npusme MXI 

maxkoe omobpastenue g: MXxI—>%, cumnauyuaarenoe omnocumearvsxo L, mo 
a Mx0 oau coenadawm c LyxX0 u gyxX0, a na MxI1— hy SI OIG <j 


Jloka3aTesIbCTBO 3JIeMeHTapHoO. 
3. Jloxa3saTeaAbCTBO OCHOBHOH Teopemb. Mb BipaBe CYMTATb 


f¢ « M", opuentupyembimu, Tak Kak HeopHeHTHpyeMbIii cyualt CBOAMTCH 
OpHeEHTHpyeMOMY TyTeM Mepexofa K OpHeHTHpyeMbIM JBYCJICHHbIM Hak pbI- 
aroutum (cp. (1)). Jlamee, MOxKHO OrpaHH4HTbeA csTyyaeM HeYyeTHOrO 7, K KO- 


C) n 
Opomy culyyali yeTHOrO NM CBOAUTCA TyTeM YMHOKeHHA wronegOpasH# Mo 
M', ua oxpyxuoctb. Hakonell, BMeCTO CHCTeMbI COOTHOINCHHH & (Par(M4)) = 
= pan (M) (R= 1, 2,...) MOCTATOUHO NOKa3aTb SKBHBAJICHTHY!IO eH CHCTeMy 
| 


OOTHOIUEHHE O° (Sen (Mi) = San (Mo) (k = 1, 2,.-.-) (*)- -F 


Opuentupyem 3" u MG u o6o3nauum yepes Hyp = Han (Mo) nenoancaen 


Hy1o 4k-mepnHyto rpygny A-romonorul MHoroooOpa3Ha Mo. Cormacuo Teopem 
Ceppa (°)— Toma (4), cyuecTByeT TakoOe HaTypaJIbHOe Mm (3aBHCALee OT 7 
uk), WTO KaxkqbI Kaacc Bua mu’, u’€ Hy,, COMepKUT OPHeHTHPOBaHHO 


noymHoroo6pasue NG" raayqKoro mHoroo6pasua Mo, culyxKallee OpPHeHTHpOBaH 
HbIM 1poo6pasom Touku c€ LY’, r=n—4k, Ip HeKOTOpOM rsaj{KoM OTOOpa 
«KeHuH fy: Mj— 2’, Aaa KOTOpOrO C eCTb OObIKHOBEHHAA TONKA: Ne =fo *(c) 
Tlepenecem opventaumio M> nocpeycrsom 9 Ha M{, nocTpouM ja oTOOpa 
*KeHUA fog 1: M{—> x” romoronHoe emy rmaqKoe oTo6paxenue f,: Mj — Y 
JIA KOTOPOTO C TaKXKe €CTb OOBIKHOBEHHAA TouKa, H osoKuM Ni" = f*(¢) 


Tlogmuoroo6pasua Ng" u Ni* wopmanusyempr (T. e. OG6vlaqaioT cHCTeMOi 
n—4k He3aBHCHMbIX BHeIIHHX BEKTOPHbIX NovJieH) HW IpHHajexKaT K Kslaccan 


u = mu’ U %,U COOTBETCTBEHHO, BcJeCTBHe Yero (Sgn (Mo), U) = ao (NG) 1 
(San (M1), 9,U) = on0(Ni") (1). Tlostomy uid fokagaTembcTBa cOoTHOUeHHi 
o* (Sgn (M%)) = San(M%) goctatouHo moKasaTb, uT0 «(N{") = o( No’). 
TIpumenum x fj: Mj" (i =0, 1) anemmy 1: mycte: K; — Tpnanryazsun: 
u f; — oTOOpaxkenue, cyWlecTBOBaHHe KOTOPBIX OHa yTBepxqaeT. Ha Mj; mt 
umeem ype C!-tpuanryssuuu K; u Kj, u, cormacno pesymbtTatam Yalitxep, 
(cm. § 1), cyuecTBy!oT TakHe H30MOpdHble No, pasqeseHuA K;, K; Kommaer 
cop K;, K; “ Takoli u30omoppusm K eG M@KTY STHMH NOspasjesenuamy 
uTO COOTBeETCTBYIONIMH romeomopdu3sm 9;: M;—> Mi? romorones tToxyecTBeH 
Homy. PaccmoTpum romMeomop(pHoe oToOpaxkeHve ¥: Mj —> My, onpegensnemo 
cbopmy1ioh Y) = 9.9951, H, HMed B BUHAY OOO3HAYeHHA JIEMMBI 2, NOJO%KM 
M=Mi, Lo= (Ko), Ly = Ki, DD’, gy = fobs oy = fi. Hetpyanoum 
BepHTb, YTO Zy H y TOMOTOMHEI Mexyy co6ol. Jlanee, (Ko) u Ky, kai 
noypasqeseHua OfHOrO HW Toro »%xe KOMMsIeKca K,, OONaqaloT OOMLHM TMOApas 
yeneHuem K, H ACHO, 4TO 9,(K) ecTb oOOmlee NO_pasqeneHue KomMJiekcoB L 
y L,. Takum o6pa3oM, siemMa 2 npHMeHuMa. OpwveHtupyem mpu3smy Mx 


Tak, uTOObI Opiio A(Mx/) = Mx1—Mx0, u nonoxKum (B O603HaueHHa 
gemMbl 2) N = g-!(c)). Oto opHenrupoBanHoe (4k + 1)-mepHoe h-mHoroo6pa 


3Me C KpaeM (ero OpHeHTalluaA onpeyeyienseTca opvenTauuamu L’ u Mx 
Mu oToOpaxenuvem g), uw AN =N,—Ng, rae No = 9 (NG*)x0, Ny = NO 
Cneqosatembuo, o(N,) = 3o(N,) (&?) uw o (NM) = o (NG). : 

SameuyanHue. OcHoBHad TeopeMa BepHa TakKe JIA OTKPBITHIX MHOTC 
oOpasuli H MHorooOpasuli c Kpaem. JjoKa3aTe/IbCTBO HeCKOJIbKO yCsIOMUAETCS 


4. Onpexemenue KMaCCOB oy, TAA KOMONHATOPHBIX MHC 
rooOpa3sui. Oro ompeseswenve Mpuroyquo AAA smo6oro KOMOMHaTOpHor: 
h-mHoroo6pasua, T. €. Komisekca K”, Teno |K”| KoToporo ecTb A-mHor¢ 
oOpasve (omyckaeTca HM -HamMuMe Kpaa). IIpeqnono%xXMM cHavana, 4TO- 


n 
HeyeTHO, a |K"| OpveHTHpyeMo H 3aMKHYTO, M opHeHTupyem |K"| u ¥ 
r=n—A4k. V3 Treopemp Ceppa (°) HeTpyHO BbIBeECTH, 4TO CYMeCTBYyeT TAKC 
HaTypaJIbHoe m (3aBMCAlee TOMbKO OT nN MW R), YTO B KaxKJOM Kslacce mu 


u€ Hy, (K"), wMeetca opweHTupoBanHoe A-mHorooOpasve Busa f > (c),a8 
j — oToOpaxenne nomuagzpa |K"| BL’, cumnaunuantbHoe OTHOCUTeRbHO He 
KOTOporo Mogpasqeenua K, Kommsekca K". Oxa3blBaeTca, uTO ynCO *¢/ZM 
rye *—Curuatypa 9Toro A-mHoroo6pasua, OHO3HAYHO oMpeyenmetTca Kae 
COM uU (T. €. He 3aBucHT OT BbIGopa m, K, u f) uM ABIAeTCA -HHelHC 
(byHKiHMeH OT U; TaKUM OOpasom, (popMyvla (o4,, W) = t/m onpejenseT HeKE 
TOPbIH KMACC 4p = oy, (K") patluonampubx V-romosoruit nowMaypa Ri 
Ecau n 4eTHo, TO oyn(K") onpegensetca Kak i* (o4,(K"XS')), rae St 
TpHaHryJAWHA OKPyXHOCTH; 7 — ecTecTBeHHOe BOmeHue K"-—> K"x St. Ecs 
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K"| Heopuentupyemo, TO oy, (K") onpegensetca myTem mepexojla K OpHeH- 
THpOBaHHOMy fIBYCOHHOMy HakpbiBaiomlemy. Ecau K"» HMeeT xKpali, TO 
ian (K") ompefensetcs mytem yyBoenusa K”. 

SOTO Onpeyesenue KOMOHHATOPHO HHBapHaHTHO. o4y ECTb KMACc palluoHasb- 
ibix V-roMoJOorHuli, JeNaiouvlica WeIOUHCJICHHbIM TOCyIe YMHOXKeHHA Ha UHCI, 
sABUCAlee TOMbKO OT NUR. Ecnu K” ectb C'-rpuauryAcuua raayKoro MHoro- 
OpasHA, TO TAKUM UHCJIOM ABJIACTCA &,, HMCHHO O04, = Sar. B oOulem caryuae 
Ta (POPMyNa MOxKeT ObITb MPHHATA 3a OMpepewéHMe KNACCOB Sqr HW, 3HAUHT, 
<JIACCOB Pap. 


TlokasaTeJIbCTBO BbICKa3aHHBIX YTBepxKJeHHH B OCHOBHOM MOBTOpseT pac- 
syxyeHuaA § 3. OjHaKo oHO omnupaeTca eme Ha semMMy 3, B KOTO- 
SoH, Kak Bplue, "| 3amKnyto, K" uD’ opnenTupopaHbl n, HeyeTHO Hi 
r== n — AR. 

Jiemma 3. ITycmo fy: |K"|\ > uw fy: |K” |” — omo6paocenua, 
CUMNAUYUAAbHbIE OMHOCUMEAbHO HeKoMOpelx noOpasdeneHuil Komnaekca K”. 


Ecau opuermuposannole h-mxozoobpasua fo (c) u fy’ (c) npurnadaescam K 
OOHOMY KAQaCCY YeAoUUCAeNHoix A-zomoaoeuti, moO Cyuecmeyem maKoe omobpa- 
menue g: XX, umo gfy u gi, eomomonnol. 

_ JoKasaTebCTBO aHaJIOrHYHO JOKasaTebcTBy Teopembl Ceppa (°). 

Oo. KoMOnHHATOpHHe MHOrOOOpa3sua MH raagKocTsb. Haso- 
BEM (POPMaJIbHOe MHOToOOpasHe (7) MOMycKalwMUuM FrMaKOCTh, ecsH 
OHO KOMOHHATOPHO 9KBHBaJeHTHO C!-TpuaHrysAluH HekOTOporo rsayqKoro 
MHorooOpasua. Hasopem 3aMKHYTOe OpHeHTHpOBaHHOe KOMOMHAaTOpHOe h-MHO- 


n 
roodpasue K BHYTPeHHeE TOMOJOrHYHBIM PAAKOMY MHOrO- 
D6pasKHio, eC CylllecTByeT TrwayqKoe OpHeHTHpOBaHHOe MHorooOpasve 


¢ takoli C’-Tpuaurynaunel Ki, uto pasnocts K{— Ko usomopiua rpanune 
HeEKOTOpOrO OpHeHTHPOBaHHOTO KOMOHHaTOpHorO A-mHOrooOpa3sHaA Ko aia 
pesyibTatoB Kspuca (8) caeqyer, uTO BCAKOe cbopMambHOe MHOrooOpasHe K” 
€n<4 jonycKaeT rmayKocrp. 

_ Paccmorpum muoroo6pa3ua Bh u Xp, mocrpoenupie Muanopom (3). Ilycrp 
Li —tTpuanrynauua Broporo, nomyuenHaad u3 HeKoTOpoli C’-Tpuanryssluu 


NepBoro. Lp ecTb (bopMasibHOe MHOrooOpasue. Mp moKaxKeM, 4TO: 
ITpu k?==1 (mod 7) samuxknymoe opuenmuposannoe qopmanbHoe mHozoobpa- 


gue Li, Ne OonycKaem enadKkocmu u, Oonee mozo, He sBANeEMCA eHYMpeHHe 
20MONC2UUHOIM eAAOKOMY mHOZ00O pasuto. 


JoKka3saTeabcTBo. Cormacnoo § 4 qua ie ompeyesieH K1acc 1/,(Qoq+ 
+45c¢,), H H3 pesymbTatoB MuwHopa HeTpyJHO BBIBeCTH, YTO KJlacc 9TOT He 
MOxKeT ObITb WemouNcneHHEIM. Mexyy TeM, Ia ruaqkoro MHOrooOpasHsA OH, 
OyAy4H paBeH Ps, ABMAeTCA WeMOUMCIeCHHBIM, H JIA KOMOMHaTOpHOrO /A-MHO- 
roo6pa3us, BHYTPeHHe TOMOJIOrHYHOrO TayKOMYy, OH TNOsTOMY Tak2Ke OJDKeH 
ObITb I[@JIOUMCJICHHbIM. 

B xKayectTBe cJleqCTBHA MomyyaeM: 

Ecau 6epxa ocHoeHan eunomesa KOoMOUKAMOpHO mononceuu, mo 6 mono- 


hoeuuccKom mHoeoobpasuu Xp HeALsA eeecmu eladKocMD. 


VMsanosckult rocyapcTBeHHbii Iloctynuao 
nefarorvyecKHH HHCTHTYT 30 I 1957 


I[MTHPOBAHHAA JIATEPATYPA 
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Math., 44, 809 (1940). ® J. Milnor, Ann. Math., 64, 399 (1956). * R. Thom, Comm. 
Math. Helv., 28, 17 (1954). ® J. P. Serre, Ann. Math., 58, 258 (1953). = B. Au Po x- 
mun, JAH, 84, 221 (1952). 7 R. Thom, Ann. Ecole Norm. Sup., (3), 69, 109 (1952). 
>S. S. Cairns, Ann. Math., 45, 218 (1944). 
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\ 


MATEMATHKA 


C. C. PbILIKOB 


K KOMBUMHATOPHOH TONOJIOFHH THJIbBEPTOBA MPOCTPAHCTBA 
(IIpedcmasaeno axademuxom I]. C. Anexcaxdposoim 12 XII 1955) 


B saMeTke KpaTKO M3slaraeTCA MOKaSaTEMbCTBO HHBapwaHTHOCTH (pu pas- 
JIMYHBIX KJICTOUHBIX pasOHCHHAX) PpyNN KOrOMOJIOrHH OeCKOHEYHOMEPHbIX MHO- 
*KecTB (1). OnpesemnioTcs TakxKe BHEWHHe TOMOJOrHYueCKMe Tpytbl si060ro 
3aMKHYyTOrO MHOxKecTBa F, Je*Kallero B rHJIbOepToBoM poctpauctBe 1. | 

Teopema. /lycmo Hekomopoe mxooicecmeo PCH moocem bono nped- 
cmaeneno 6 eude 3aMmblKaHU mena 3amKHymolx nodKomnaexcoe K, u K. 
KQKUX-HUOYOb KAeMOUHOIX pasdUueNUtl eunwdepmoea npocmpancmea H. Toed . 
npu awbom fr eolnoanKeno coomHowenue -H (Ky) ~rH (Ke), ede -H (K) — onpe- 
Oenennan @ 3samemKe (1) r-dedexmnan epynna Koeomonoeuli* KomNaAeKca K, 
631MAA NO NpouseoNobHOl epynne Koagduuuenmos. 

Jl1A OKa3aTeJIbCTBA MbI HHKe BBOAMM MOHATHA KJeTOUHOTO oToOparke- 
HHA WM CTeleHH OTOOpaxKeHHaA. | 
I. Onpegenenue KaeTOYHOTO OTOOpaxeuHuaA. Ilycth Ft 
’; —KJIETKM JlecseKTa 7 KAKHX-TO KJICTOUHBIX pasOv“eHHH YTuIbOepToBa Ipo- 
ctpanctsa f7. Hempeppipnoe oroOpaxkenve 9: ‘t—>H HasoBeM KJI€ETOUHEIM 
OTHOCHTC€IbHO Hapbl KJECTOK ‘tw "<, eCJIH BbINOJHCHBI Cue Wy Oulue 
Ba YCJIOBUA: | 

a) Ima Kaxjoro ucna k, 3aKkJIOUeHHOTO MexKy HYJIeEM HM eNHHIeH, 
H Kaxkjoro MHororpaHHuka M, romoteTuynHoro "t c KosPpduIHeHTOM TromorTe- 
THH k W slexKalllero BMeCTe C 3aMbIKaHHEM B "t, CYLeECTBYeT Takoe 4HCJIG 
€>0, yro mHoxectBo ¢ (‘t) (OeM \\'t) mycro. | 

6) o(t)CH \‘s, rae yepes rt o6osHayena rpaHulla KseTKy, ‘ft. 

@MuKkcupyeM Tellepb HEKOTOPbIH CMbICJ & OPHeEHTalHH LruabOepToBa TIpo- 
crpanctsa #H (1) uw BbiOupaem ABa Oa3HCa STOO MpocTpaHCTBa, COBMECTHBIX cc 


CMBICJIOM OpHeHTanHH %: Oasuc {fi} = {f,,..., fr, fraa,-.-} HW Oasuc {0;} = 
= {6,, 9,,...,6,, 0-4,,...}, MpHuemM BbIOMpaemM 3TH GOa3HCbI Tak, 4TOOBI BeK: 
Topp! frtis frte,... W@KaIH B HeCylel wocKocTH KeTKH ‘t, a BeKTOPb 
Or41, O-49,...—B HeCyMeH MIOCKOCTH KJeCTKH "t; C 9TOrO MOMeHTa oy ev 


CUHTATb KJIETKM 't HW "t. OPHEHTHPOBAHHBIMH B CMBICNIe «. 

BpiqenuM Tellepb KsJacc JOMyCTHMbIX B CMBICJI€ % KJIETOUHIX OTOOpaxKe: 
HHH, WOCTaTOUHO Y3KHH JIA TOrO, YTOObI B HEM MO XKHO OBIJIO conep area 
HM KOPPeKTHO OMpefeHTb MOHATHe CTeMeHH OTOOpaxKeHHA. 

OtoOpaxenne 9: 'f—>H, KmeTOUHOe OTHOCHTeIbHO Mapbl KweTOK ‘t u “A 
Has0BeM JONYCTHMBIM B CMBICJIEG &, eCIH BBINOMHEHbI Cue yrOulue 
e+ 

Jia mo6oh touxu x€'t, o6pa3 KOTOpOH TIpHHaMexKUT KeTKe 'T 
vat fea. NOJIOKUTeIbHOrO yNCa ©’ HalifeTca Takoe uucno N’ uw taKkne 


ucla hy >A, > 0, saBucaue MW OT X, YTO Mpx n>N’ cnpasequBb 
HepaBeHCTBa. * 


Toit tet ae: , a Tote , . 
Mp (Ctx, ty) —~s' <p ("tox), Tay) S Asp (te, ty) +e, | 
| 
* TepMuHBI «KOTOMOJIOTHH» A «KOHTParoMOJIOr Hn» MCIOJIbSYOTCA B CMbIcJIe paHee yno} 
TpeOIABIUMXCA Te€PMHHOB «HHKHHE TOMOJIOrPHYY H «BepxHte TFOMOJIOPMH) COOTBETCTBEH HO. | 
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Kak TombKo y€'t, a o(y)€’s. (Uepes "¢7 o6o3HayeHo mepeceyenne KueTKH 
"t © CBKJHAOBbIM MpoctpancTBom x —+ Hy ye uae Hit — sMHeiHad o6o0U- 
io 


Ka BCKTOPOB Pie ates le) 
2°. T\na Kaxxyoro x €'t, o(x)€' uw Kaxgoro e” cymlectByer Takoe N”, 
GTO mpH n> WN” yjoBeTBOpAeTCA HepaBeHCTBO 


P(A tex)» 9(Y)) <2" 


# 


: 

Kak ToNbKO y€ty, a o(y)€'t; 3gecb nog 44x) MOHMMaeTCA MepecedeHue 
ip 

KNeTKH "t C Tosympocrpanctsom ¢ (x) + (H on *x1), rae 1 — nonomuTesb- 

HbIM JIyU, HallpaBJIeHHbI BAOJIb BeKTOpa 9,4n. 


Il. Crenenb KaeTouHoro oToOpaxeuHua. Ilycth x €'t, o(x)erc 


HM paccTOAHHve OT TOUKH 9(x) RO rpaHuupl 't KMeTKH "t paBHo 109; BHIGHpaeM 
Tora k TakuM, 4uTOOb! mOOOH MHOororpaHHHK M, ompejeneHHbii B ycu0- 
BHM a), COJepxKal BHYTpH ceOs 4p-OKPeCTHOCTb TOUKH (x) OTHOCHTeIbHO 
KueTKH "t. Ilo uucny k u3 ycOBUA a) HaXOJHTCA YNCIO &, KOTOPOe MOXKHO 
TipeqmoJaraTb MeHbLIHM, ueM So. BplOupaeM Tak>Ke 4HCJa ©’ He” MeCHDbIIMMH, 
wem &/10 (Ay + A,), ecum Ay +A, >>1, H MeHbUINMH, Yem &/10 B B npoTHBHOM 
enyuae. Ilo e’ uw e” u3 ycnoBul 1° wu 2° Hatem N’ u N” x nonoxKHM 
imax (N’, NV”). OptoronasbHo CIpOeKTHPyeM MHOKeCTBO (Ozj.M) N o(ty) 
Ha Lae H Tak pacipocTpaHHM 93TO MpoOeKTHpoBaHHe Ha MepeceyeHue MHO- 
wecTBa © ('t)’) c mHoxectBom O:M \ Oz).M, aTo6nl nomyansocb Hel pepbIBHOe 
OTOOpaxKeHHe MHO2KeCTBA ES mipocrpauctso H; mnosyyeHHoe oToOpaxeHne 
o6o3HauHNM uepes oy. Tak Kak MHoxecTBa ‘ty’ Tete) 11M ABJIAIOTCA BBI- 
ykbiMH N-MepHbIMH TewlaMH H, CJIe{OBaTeJIbHO, KJIETKaMH, TO B CHJY 
BbIOOpa OTOOpaxKeHHA o/, OMpefedeHa CTeleHb OTOOpaxeHUs [oy rt: rey evel 


(x) 

JlokasbipaeTca, YTO AA WocTaTouHO Oowbuux N creneub [¢,/ rin: rel) M} 
He 3aBHCHT HH OT BbIGOpa AN, uu OT BbIGOpa MHOrorpaHHHKa M. Toxaspipaerca 
TakxKe, UTO JIA BCeX TOUeK XE't, JNA KOTOPBIX Q(x) Et, HM AIA JocTa- 
TOUHO Oompuux N, saBucamux oT x, yuctO [9 "t%: os (.) M] oqHO H TO 
Ke. ITO YHCO MBI H Ha30BeM cTeneHbIO oTOOpaxKeHHA © KJlIeTKH ’t Ha OTS 
< WH OynemM OOO3HayaTb yepes [9’t:"r]. 
Ill. CranyqapTube nmpogomxenusa. BplOupaem B KseTKe 7 IpoHs- 
BOJIbHYIO TOUKY p, SOepeM ee OKPeCTHOCTb Op OTHOCHTeIbHO KJIETKH t, HMEIO- 


yio Bua u(t—p)+p, Te »—4HCO, 3aKOVeHHOe MexK]y HyJIeM H e]H- 
iuueli. Saqaqum jedopmayuio II,:t > dopmysoli: 


[yt + (P—](x—p) +p mpu x€ Op, 


I, = ; 
Pia A ap) eo | py, 2.6 y(t — p) ee p, 


me l>1>u. 
Oro6paxenue II, 6yyem o603Ha4aTb Yepes Il, WIM, eCIH 9TO OTOOparxKe- 


MMe MpOH3BOAUTCA B HECKOJIbKHX KJleTKaX, H3 KOTOPBIX HH OfHa He BXOJUT 
js reometpHueckyio rpaHuily Apyroli, yepes Ilyp,, rae B KayecTBe MHJeKca 
| TOUT MHOXeCTBO COOTBETCTBYIOINHX TOUeK. , 
Ilycrb Jasiee 3afaHbl: YHCIO p, 3aKIOVeHHOe MexKy HyJIeM HW eUHHLeH, 


fouxa pc uw pebopmanua fy: t—> t; dopmyyia 


[ye + (1—v)] (e—p) +p pu x € Op, 
jh = v+(1—» [fy (2+ e)— +e npH x@y(t—p) +P, 


Pat Yess 


rye 1>y>p, ompefenaeT nposomKenue JepopMalun fy Ha BCIO KJIeTKy 7 
9TO MpoOOmKeHHe Mbl Ha3OBeM CTaHJapTHbIM. OrToOparKenue f, Ha30Bey 
CTAH]JapTHHIM UpOkomKeHHeM OTOOPaAKeHUA fy. 


IV. AnnpokcuMauuu TOXKAeECTBEHHOrTO OTOOpPaXKeHHA, 
PaccMoTpuM Tellepb Ba Kommsiekca K, HW Kg, ABJIAIONIHXCA NOMKOMIJIEKCAMH 
KaKHX-TO KJICTOUHBIX pa3sOHeHui mpocrpancTBa H. SamblkaHud TOYCUHBIX 
MHO2KECTB — Tel STHX TOMKOMMNIeKCOB — O603HauHM TakxKe uepes K, u Ko. 
IIpeqnooxum tTaxxe, uTo K,C Ke, a i: Ky Kz —orToOpaxenue BdO- 
euus. Tlocrpoum r-yecbeKTHy!0 KsIeTOUHY!O anNpOKcuMalMio i, OTOOpaxe- 
HHA U. ; 

Jaa Kaxwygoro r=0,1,2,... 3aHymMepyem Kak-JIH6O0 Bce KseTKH jepeKTa 
r kommuexca K, wu Oyyzem O6o3HauaTb HX Yepes "tj, Te fF — eeKT, a j — 
HoMep. O6o3HauHM COBOKYNHOCTb KJIeTOK KOMUIeKca AK, HMeIOULHX aHHbIi 
yeekT fr, aepes "K uw OyfeM HasbIBaTb 9TY COBOKYMHOCTb f-edeKTHHIM 
OCTOBOM Kommuekca K. 

IloctTpoenue anmupokcuMauun iy. Bi6epem B KaxKOH KseTKe 
°c; 10 TOUKe °p; Tak, uTOOHI 9p; Ei (Ky) up sm060M j; BbIGepem asiee AMA 
KaxKJOH TOUKH 9p; TakKOe HCO Ys, YTO OKPeCTHOCTh 2; (°t;— pj) + Pp 
TOUKH °p; He MepecekaeTcA c MHOMeCTBOM 1 (1K,). Ilocme stToro N1POH3BG- 


yem oTodpaxenne Hyp}: K,—>K, 4 o6o3sHauum orobpaxenne Hyp yi 


WEPe3 Lo. | 

Ilocrpoeuue annpokcumaunn i,. [lpeqnoxum, 4To Bce MpeAbILYy-| 
Ulve anmpokcuMalluuH y2Ke mocTpoeubl. B Kamo KuleTKe "t; BbIOepeM TIO TOUKE 
Tp; Tak, ¥TOObI "p; € ip, ("**Ky) ama Bcex j. BuiSepem Takxe Jud KarK JOH 
TOUKH "pj TaKOe YMCO "pj, UTO MHORKeCTBO "uj; (";—"pj) +p; He mepece-) 
Ka€TCA C MHOXKECTBOM L,_1 (ok 1). Ilocae aToro BplOopa NpoN3sBeem OTOOPa Kennet 
Tyr, 3! "K,— "Ko, MposomKUM ero cTaHyapTHO Ha ovcrop "Ky, 3aTeM Hak 


“"K, HT. J. RO octopa °K, NOJIbSyACb TEM, UTO JIA KaxkOH KJeTK 
KaK]OrO H3 9THX OCTOBOB yxKe BbIOpaHO 0 TOUKe p H YucTy wp. Cynepno+ 
snunio Ili-_; nomyyeHHoro oToOpaxenua IL u oTo6paxkeHuaA i,;_, Mb Ha4 
30BemM f-fepekKTHOH KMeTOUHOH annpokcumManueh orToOpas 
MKeHHA ¢ HW OOO3HAYHM YeEpes i,-. 

CyulecTBeHHO culejlyrollee: yTBep»KyeHHe: Omobpascenue i, ABAKemcA O04 
NYCMUMbIM KAeMO4HdLM OMOOparcenuem OMHOCUMeAbHO A10OOtL Napol a 


"hin Menrede HE K;. — 


V. WuBpapuaHTHocTb O6ecKOHeEYHOMEPHHIX LTOMONOrHEl 
IIpopeyeHuble BbIIMe MOCTPOeHHA NOSBONAIOT OObIMHbIM O6pa3s0M oMmpeyesuTH 
romomopduam $,i:, L (K,)—,L (Ky) rpynm KoueneH, 3aTeM OKa3aTb Tepecta 
HOBOUHOCTh KOrpaHHYHOrO TOMOMOPH3Ma C TOMOMOP()H3MOM ,i. H, TeM Cai! 
MbIM, TIOCTPOHTb romomopdpu3m  ,i:-H (K,)—>,H (Ke) rpyum Koromosornit. Jans 
AByX YroMomopdpusmop ,t: -H (Ki) rH (K.) u_,j: rH (Ke) —,H (Ks) 9Tor 
BH]la, MOpOXAeCHHbIX OTOOpaxeHHAMH BKOUeHHA i: Ky; — Ky u j: Ko > Kz 
MM€e€T MECTO COOTHOUIeHHe (jot) = ,jo i, O3Hadalolee eCTeCTBeEHHOCTh oti 


old) 


TOMOMOPU3MOB, KOTOPOe H NOKAa3SbIBAeT HHBAPHaHTHOCTS py KOromMoOsIOrH 


VI. Buemuune rpynny Kkoromosoruii. IMycrs M — (samxuyrtoelh 
MHOXKECTBO, JexKalllee B Ipocrpancrse H. BpiGepem cucTeMy MOHOTOHHO cTpé 
MALLAXCA K HyJO ace ¢€;,i=1,2,...lycrb, qanee, K; (i = 1, 2,...) — Tako} 
MOAKOMIIIeKC HeKOTOporo KJleTOUHOrO pasOueHusa mpocrpancTBa H, merci} 


uyero AHaMeTP KNeTOK, MeHbUIMH ¢;/4, uTO O.,,,M CK; CO.,M, rae 0.,M 
€CTb €j-OKPeCTHOCTh MHOxecTBa M. ficHo, 4uTO KoroMosiorMyueckHe rpynty] 
qeekta rf kommuekcos K; o6pa3y1oT O6paTHblit CNeKTp; Mpeyen aToro cies) 
Tpa oOo3HauHuM yepes ,;Hy,(M) mw Ha30BeM BHeLIHeli KOroMOorHueckolt rpytl} 
nol MHoxectBa M. 

Tpynnet -Hs,(M) om caysatinolx aaemenmoe nocmpoeHua He 3aeucam. | 
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VU. Ananornunpe (ananornuno OKasbIBaeMbIe) 
MECTO j\JIAX rpyll KOHTparomosoruit. 


B 3akuoyueHHe cunTalo CBOUM AOJPOM BbIPasHTb Oarosapunocts B.T. Bog- 
THHCKOMY 3a I€HHBbI€ COBETHI H 3amMeuaHHs. 


Pe3yJIbTaTbl HMeIOT 


Mockoscknit rocyzapersenubili YHuBepcutTer 


Tocrynuso 
uM. M. B. JIomonocopa 


12 XII 1956 


IMTHPOBAHHAS JIMTEPATYPA 
1B. TI. Boatraucny H, TAH, 105, Ne 6 (1955). 
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» 


MATEMATHKA 


nM. K. CYETHH 


O MHOrFOUWJIEHAX OPTOTOHAJIbHbIX NO FIIARKOMY KOHTYPY 
C AU®SEPEHUMPYEMbIM BECOM 


(ITpedcmaéaeno axademuxom M. A. Jlaepenmoesoim 11 XII 1956) 


PaccmaTpHBaeTCad 3aBHCHMOCTb MHOroweHoB {P, (Z)}, OPTOHOPMMPOBAaHHEIX | 
c Becom n(z) mo rpaHHue I HekoTopo orpanuyeHHol oOsacTu G, OT Uud- | 
cbepeHUHaJIbHbIX CBOCTB BecOBOl CbyYHKUMH HM OT cCTemeHH rviaqKocTH rpa-| 
HHUbI OOsIACTH; PaCCMATPHBAaIOTCA Tak»%e OOOOMIEHHbIe MHOroueHb! ODaGepa. | 
O6o3sHauuM yepe3 Go omouwHeHHe K G, MW NycTb PyHKWHA w = OM (Zz) oTodpa- | 
xKaeT oOOsacTb Go Ha OMomHeHHe eJMHHYHOrO Kpyra Mp ycJIOBUAX | 
D (oo) = co H D' (co) > 0,-a z = F (w) -- OOpatHan dynkuua. Byyem cuH-| 
TaTb, YTO NOMOKUTeIbHaA CyHKuHA n(z) Wuddepenuupyema Ha Il’ p pa3 u 
p-A MUpousBoyHad yyOBseTBOpseT - ycuoBuIo Jlunuimua mnopayka a< 1;| 
I’ —raaykaad KpHBad, MpHyeM JOMOJIHHTeEIbHO CTeNeHb ruayqKOCTH OyjemM xa-| 
pakTepH30BaTb TPaHHYHbIMH CBOMCTBAMH OTOOParxKalolluMH (PyHKUHH z = VY (w),| 
a AMeHHO peqnonoxum, uro LY” (w) €H,, rye Hy — COBOKYNHOCTb aHaJii- } 
THYCCKMX CYHKIUHH, NpescTaBMMbIX HwHTerpasiom Kou yepe3 cBOH yrslOBble} 
rpaHWuHble 3HaueHHs. 

Kak uw B pa6ote (?), C TOMOLIbIO TeOpembl Cere CTpOHWM aHaJIMTHUeCKyH)| 
BHe e€(MHHYHOrO Kpyra dyHKuHIo D(w), koTopad HenpepbiBHO uccbepeHun-: 
pyema B|w|>I1 = p pas, p-a MpoMsBo,HaA KOTOPOL YAOBeETBOPAeT YCOBHIO) 
Jlumuuya TMopaqKa ® H rpaHvuHble 3HayeHHA KOTOPOH yAOBMeTBOPAIOT ycul0-} 
BuO | D(w) |? =n[¥ (w)]. Hanee, pyxxuua g [VY (w)] = [Ve (w) D (w)y4} 
o6aqaer TeMH 2%xKe judPepeHivasbHbIMH CBOLCTBaMH, OSTOMY, ecu} 


| _ ye eA. 
gtF @) = Dor» 70 a = Of Ne 


PaccmoTpum o600mleHHbIe MHOrowlenb! Padepa B,,(z), onpeyemaempre pas-| 
JIOXKCHHEM 


Y (w)—z mertl ? ZAG. |e) nde 


gi¥ (wl ¥ (w) Pn) 
0 


Orciowa HaxO,MM, YTO IPH pacCMOTPHBAeMBIX YCJIOBHAX JWI BCAKOrOL 


3aMKHYTOrO MHOxKecTBa F us oOmacTH G cymlecTByeT nocTOAHHaA C, (Ff) 7a 
Kax, UTO IPH BCex f HMeeM 


(Brey he ee eee. (1) 


ee ay 

| 
PaccMOTpHM nloBejenve MHorouneHoB B,(z) BHe G. Ilyctb 2€G.. wu Hae 

XOAMTCH BHYTPH JMHMH Np, aBumIoMelica OOpasoM oKpyxHOCTH |w| = Rk 

Tora, HCnOb3ya ompefenenue, Halizem = * | 
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Pp POOP EG). : is 
Bae) =! | sites ea Dee ge ee as 
ani 4 ,—2 ( ) 


OG6o3HauHM nocae_HHit MHTerpad yepes Gn (Z) u, NepexoqA TOjt 3HaKOM 
HHTerpasia K N€pCMeHHOMY W, HalileM, 4YTO JA Gn(z) uMeeT MecTO Hepa- 
BEHCTBO, aHaJIOrHuHoe HepaBeHcTBy (1), c Tol AMMb pasHuuell, uTo F CG 
Ilostomy quia mMHorowneHosn By (z) umeem cbopmysy | me 

# 


Ba(2) = g (2) [® (2)]"+ Of eray Zhe Gales (3) 

JIemma. I’ — enzadxaa xpuean u ¥?*? (w)EH,, mo npu |w!=1 

(yNKuyusn ie 
rs Y’ (w) 1 

F (@, Wy) - ¥Y(w)—¥(m%) w—wW 


HenpepoleHo Oudpepenyuupyema 6 |w|>1 (p+1) pas. 


Tlycrs z= Y(w) = >)8,@-*; orga, B cuay ycnosua Pet” (w) € Hy, 
= 
© 
MMeeM, 4TO pA » ne+s | 8, | cxogutcs. Iloqcrapaaa B mpefbiyyuyo (bop- 
My Jy, Haljem ; 


F (@¢@).= 
y , (w+ ww 4... wt) + (ow? + w™ Fat... + Wy *) Wot... + wo? 
rn 
i w™tlye 
= w+ ww +... + wt : 
B_1 — > i Ta 
i ww 


OOulHH uwieH payla, CTOAMero B UHCIHTeNIe, He MPpeBOCXOQUT BeJIHYHHbI 
9,5 | Bn| na(n+1), a B 3HaMeHaTesie — BeIMYHHI | Bn | 1, IpPHYeM HeTpyHO 
HOKASaTb, UTO 3HaMeHATeJIb OTIMUeH OT HyJiA. TakuM o0pa30M, pu 
W) |= 1 dyuKuua F (w, wo) HeMpepbIBHa B 3aMKHyTOH OOmacTH |w| > 1. 
Boyiee TOTO, H3 CTPOCHHA PHAOB, CTOALMIUX B YHCJIMTeIe WH 3HaMeHaTede, cye- 
qyeT, uro u mocue (9+ 1)-KpaTHoro yuddepeHunpOBaHHA Karki M3 HX 
OCTACTCH CXOMAMIMMCA paBHOMepHo upH |w| >1. CreqosatembHo, dyHK- 
qua F (w, wy) HempepbiBno Audbepenuupyema (p-+ 1) pas, u Jemma JOKa3aHa. 

Teopema 1. II pu paccmampueaemox ycaosuax, Hanoncennole Ha IT’ u 
Wa g(z), Orn CO06wWeHNYLx mHoeouneHos Pabepa npu ZEIT umeem mecmo acumn- 
nomuueckan popmyAa 


| 
Bn (2) = 8 (2) @I"]1 + O( Fee) se 8 
Jina oKasaTeJIbCTBa OCTaTOUHO B (opMyvie (2) OWeHHTb BeMHUHHY Gil?) 
jan 2€ 1. Vmeem | yy oe 
1 bree 
GnIl¥ (@o)] = dni \ (wg [Y (w)] Fa, w) dw— W ae (5) 


jw\=1 n+1 0 


B. cusmy JeMMbI TepBoe cwlaraemoe uMeeT TopafoK AP", a BTOpOe, 
10 Teopeme C. M. HukosbcKoro, umeet nopagoK n-?~* In n, ‘a TeopeMa” Jo- 


agaHa. . ae 
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@Mopmyspt (1),. (3) uw (4) MomHOcThIO XapakTepHsyloT NoBeseHve MHOrOWIe- 
0B B,(Z) B 3ABMCHMOCTH OT rpaHHUHbIX CBOMCTB (yHKUNM g(Z) H OT Tulay- 
KocTH KoHTypa T.* 

Muorowiestt By (z) cay2KaT AIA MpelCTaBeHHA aHaJMTMYeCKUX (PyHKUAN. 
Herpy4uO noKa3aTb, UTO MpH paCCMaTPHBaeMbIX YCJIOBHAX, HaJIO*KeHHBIX Ha 
Koutyp I’ wu na cdyHkunio g(z), BCAKaA aHasuTMUeCKaA B OOIaCTH G (pyHk- 
una f(z), Y KOTOpOH MpHMHTHBHAA p-ro MopsAfKa mpejcTaBuMa MHTerpaJioM 
Kowm uvepes cBOM yrJIOBble TpaHWuHble 3HaveHHA, pasJiaraeTcaA B pA MO 
mHorowieHam B,(z), Cxo_sulMiicd paBHOoMepHoO BHyTpH G MH aOcouIOTHO, 
Uactupit caryyalt g(z)==1 paccmotpeH B paOote (?), OOmMH ciyyaH oKa- 
3bIBAeTCA AHAaJOrH4HO. 

Anasornunble pesyJIbTaTbl HMeIOT MECTO HM JIA OPTOTOHAJIbHEIX MHOFO- 
qeHoB P,(z), ecw KoHTyp I’ uw Bec n(z) YOBMeTBOpAIOT YNOMAHYTHIM 
yCJIOBMAM. 

Teopema 2. J[na ecakoeo 3amKAHymoeo mHoocecmea F us obaacmu G 
cywecmeyem maaan »nocmosnHan C,(F), 4umo npu ecex nu z€F 6enoar- 
naemcA Hepaeencmeo 


Cy (F : 
[Pni(z)| <2 (6) 


JloKasatebcTBO Teopembl! 2 B YacTHOM culyyae, Korga I‘ — npaBHsbyas' 
aHaJHTHYeCKad KPHBaxd, W3sI0x%KeHO B padore (3). YuntbiBaa OWeHKY JIA Tep- 
Boro CylaraeMoro TpaBol yacTH (0), JIerKO NOJYYHM OKasaTeJIbCTBO B CJIyuae 
rulaqKOH rpaHHupl. 

Teopema 3. JInAa opmoeonaronolx MHO20“ACHOG . UMeern mMecmMO paéeHo-| 
mepHan 6Hympu Go acumnmomuuecKkan dopmyAa 


P,(z) = g (2) [® Oe ee o( : 


nere 


J], 2€F C Go. (7)| 


Ilyctb wn—cTapui Kospunnent muorowiena P,(z) Hu P(z) =| 


= 72+ %+...; Torgqa Cc NOMOUIbIO (2) Hatem 
(2) [ (2)" + En(z) = 2 Py (2) + ay7"Qn-1 (2). (8) 


IIpu ycosuu, uTo I’ — npaBpuibHasd aHanuTH4ecKad KpHBas, B paborTe (3)/ 
yCTaHOBJICHbI COOTHOLMeHHA Pil 


rag hlad We 4 ; 
a! + Ogee) h 
apy” , 1 
a | 2(2)| Qua (2) P| dz| = O(a). (10) 
4 | 
Hcnovib3yxa sleMMy, HeTpy{HO MoKa3aTb, 4TO (9) u (10) cnpapeyuuepi u Bi 


Paceaay ec voM cayyae. Jlamee, C MOMOIIbIO (10) yaa mMmuorouneHa 
Ao{"Qn-1(Z), HeNenHHoro Ha [®(z)]", ycranaBsmBaetca H€paBeHCTBO, aHaJo-) 
ruuHoe (6), ama ZEF CGQ, u Teopema 3 joKa3gaHa. | 


Teopema 4. J[a2 opmoeonanonelx mHoeouneHoe umeem mecmo npu z& r 
acumnmomuueckasn dopmyaa / 


nero 


Pale) eee |i +o (Te), Sa 
‘ | 


Inn 
Tak Kak npn z€T umeem 6, (2) = o(4), TO B cuwly (8) jocraTouH 
OUe€HHTh Ha I’ Muoroynenbt Qn_,(z). C momomtpio HepaBeHctTsBa (10), anano- 
00 | 


rHYHO TOMY KaK 9TO jlelaeTCA B paOorTe (1), rye paccmoTpeH cayyal p= 0, 
Vn 


HaHeM, 4YTO Aoy"Qn_ (Zz) = O , H MOSTOMY TeOpeMa jOKas3ana. 

®opmyupt (6), (7), (11) xapaxrepusyioT saBucuMocTb opToroHaJIbHbIX 
MHOPOWICHOB OT AupPepeHUMaMbHbIX CBOHCTB BeCa MH ruay{kocTH KOHTypa. Bo 
Bcex (POpMYJIMpOBKax Mpequouaranoch «<1; ecm xe a=], TO B_ yrBep- 
*KCHHA BMECTO &% CJleyeT MOCTaBUTb mO60e «’ <_ 1; Jo BLIGOpa COOTBeETCTBYIO- 
weH MOCTOAHHON. = 

Teopema 09. IJ/pu paccmampueaemblx yCAo6uAnx, NAAODKENHOIX HA KOH- 
myp T u eec n(z), ecakaa anaaumuueckan 6 o6nzacmu G dynKkyun f(z), y 
KomOpol NpumumuUsHaA p-20 NopsAOKAa npedcmaéeuma uHmMeepaaom Kowu uepes 
C60U YeACGbIE 2PQAHUUHOle BHAYEHUA, PAsnazaemcA 6 pAO NO OpMOZoHAAocHolM 
MHO2O4UNEHAM, CXOOAUWULICA paeHOMepHO BHYMpU G. 

JloxasatesIbcTBO TeEOpeMbI 5 aHaJIOTHYHO JOKa3aTeJbCTBY Teopembl | U3 
padorpi (4) ¢ ydeTOM BbIINeYNOMAHYTHIX ON€HOK JIA BeNHUMHBI Gn (2). 

Bpipaxkato ruiyOoKyio OlarojapHocTb akay M. A. JlaBpentbepy. 


YpaNbekH KagaXCKHH PocyapcTBeHHbIli Ilocrynuao 
nlefarorwyeckhHl HHcTuTyT um. A. C. Ilyurkuna 8 XII 1956 


LWMTHMPOBAHHAS JIATEPATYPA 
111. HW. KoposxKuau, Mateo. cOopu., 9 (51), 465 (1941). 2 Tl. K. Cyetuu, JAH, 


Ese Not. 25 (1953)... ° W. Ke Cyeru sn, MAH, 106) Nod; 788 (1956). ~ 4 sk Cy enna, 
JIAH, 109, Ne 1, 36 (1956). : 
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Jloxnagm Arkagemun nayr CCCP 
1957. Tom 114, Ne 3 


MATEMATHKA 


r. W. TYMAPKHH 


O MNOBEXEHHM BBJIM3H TPAHMIbI MNPOM3SBOAHbIX HEKOTOPbIX 
PABHOMEPHO CXOJ[ALMXCA BHYTPH ObJIACTH : 
MOCJIEQOBATEJIBHOCTEM AHAJIMTHYECKMX ®YHKUWAM : 


(ITpedcmasaexo axademuxom M. A. Jlaspenmbesoim 11 XII 1956) 
{ 
nm. 1. B wae s3amerKe (*) Oblia QoKa3aHa TeEOpeMa O TOM, UTO, eCJIK 
WJaHa MOCMEAOBATEIbHOCTh aHaJIMTHYeCKUX B Kpyre |z|<c 1 dynKunt {fn (Z)}, 
YAOBJIETBOPAIOMaAt YCJOBMAM: 
re | 
a) \ Int lf, (re) (db <C, Ora 1, n= 12,08 | 
0 | 
6) Ha mHoxectBe E, mE >0, nocaeqoBatTembHOcTb {fn (e!°)} yrsoBblxX rpa-} 
HMYHbIX 3HavVeHHH fp, (Zz) CxO_UuTCA, 
TO W3 WocmeqoBaTembHocTH {f,(Z)} MOXKHO BbIJeTHTh NMOAMOCMeOBAaTeb- | 
HOocTb {fp (Z)}, KoTOpad OyyeT paBHOMepHO CXOQHTbCA B 3aMKHYTHIX MO]-} 
o6acTAX Kpyra }2|< 1, rpaHMyamMuH KOTOpbIX CJIy2xKaT CIPAMJIAeMbIe KpH- 
BbIe, COJep Kale NOAMHO*ecTBa E Mepbl, CKOJIb YrOHO ONH3KOH K Mepe Ee 
S3aMeTHM 4TO B H3BeECTHOH TeopemMe XWHYHHA — OcTpOBckoro yTBepxaeTCA, | 
4TO IIPpH BbINOJIHEHHH YCJIOBHH a) H 6) uMeeT MeECTO paBHOMepHaA, CKOMMG 
mMocTb {[,(Z)} B 3aMKHYTHIX NOqOOMacTAX, JIexKaULHX WeIMKOM BHyTpH |z|< 1.) 
B HacTOAWeH SaMeTKe MBI HCIIOJIb3yYeM IIPHBeJeHHY!O TOJIbKO YTO TeOpeMy, 
a TaKKe HeKOTOpPbIe pe3yJIbTaTbI, MOyueHHple H. H. Jly3uupm (1), Mapuuu-} 


| 
KeBHYeM HM SHrMyHOM (°), a Tak2%e CreHcepom (°) AA u3yyeHHA MOBeqeHuA| 


BOJIH3H TpaHHUbl MOcMefOBaTeJbHOCTH MpoUsBoAHEIX {fp (Z)} 3aqaHHo mocue-- 
JJOBATCIbHOCTH aHaJIMTHYeCKUX CyHKUHH. 

mn. 2. Mapuunkesny u SurmyHy (°), o606mlad pe3yJIbTaTbI, NOMyUeHHBIe! 
H. H. Jlysmupm (1), nokasamm, aro ecau f(z) — anamuTuueckad (byHKUuA, | 
uMeloulad Ha MHOxecTBe FE, mE >0O, yraoBble MpesesbuMIe 3HadeHHA, TO WA} 
MmouTH BCeX TOYeK OyfeT KOHEYHbIM HMHTerpad 


S(,0) =\Vir @P do 


Q6 


(dw — aJIeMeHT TOUayu), KOTOpbIi JJaeT BeEMMYMHY TOWaqu KyCKa puMaHo-- 
BOH MoBepxHoctu dyHKuun f(z), cooTBercTBylomel oOmactu Q», orpanwuen-- 
HOH MpocToK 3aMKHyTow KpuBol Ip, umeromeH c |z|=1 sump ony OOILY¥O) 
Touky e°,; Ip 9TOM Mpeqnonaraetca, uro Ty BOnusH z= e OyyeT NexKaTb- 
M@XKAy ABYMA XOpaMM e]MHMYHOrO Kpyra, MpoBeyeHHbimu u3 e! (I') — He-- 
KaCaT@JIbHBIM WyTb K |z| = 1). 

Yepes a, O<ca<n, B  qalbHeiien OyeM O6o03Ha¥aTb yrow MOXY) 
KaCaTeJIbHBIMA K |Z|=/7, UpoBeseHHbIMH US TOUKH ec x LZ) re ioe on 
BCIONy Maslee MPMHYMaeM OOACTb, OrpaHHYeHHYIO TOJIbKO ¥YTO yKa3aHHBbIMI) 
KaCaTeJIbHBIMH M OOJIbINeH AyroH oKpyxHocTu |z|=r. Uro6si NOAYEPKHYTb 
3aBHCHMocTh Q u S(f, 6) or a, Gygem nucath OQ», u Sa(f,:4) | 
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Paccmorpum MOCHEMOBATEIbHOCT {fn (Z)} aHamHTHUeECKUX B |z|<1 (pyHk- 
WH, Kaka W3 KOTOPbIX HMeeT yYPJOBble Npefesbuble 3HayeHUs fp (e!%) Ha 
MHoxecTBe £, uM mycrb f(z) —aHanuTuueckan B |z| <4 (PYHKUHA, TakxKe 
uMeloulad Ha EF yraoppie mpeyestbHbIe 3HaueHus. Torga ja mourn Bcex 
Touek e'°€ E Bpipaxenne S(f — fp, 9) OyqeT KOHEUHBIM JIA BCeX N, H MOXKHO 
CTaBUTb BOMPOC O TOM, IPH KaKHX YCJOBHAX, JOMNOJHHTEMbHO Hak JaypBae- 
MBIX Ha {fn(Z)}, OyeT MMETh MECTO CXORUMOCTh B OGMACTAX Qy B cpeqHem 
MO MOWaqH NPOWSBOANHIX JaHHbIX (pyHKUMi. 

Sameuanne 1. B padore H. H. Jlysuna (+) crapusnca takxe BOTIpOc 
e) mee oeakln WIA BCHKOH aHasMTuyécKoli B Kpyre |z|/< 1 (byHKuun 

oO 
e(z)= >; anz?, WA KOTOPOH 2 | ap |?<0o (F(z)€H,), Taxol 3amKnyroti 
k=0 k=0 
2KOPNaHOBOH CIpAMJIAeMOl KpuBol L, pacnosoxenHoH B|z|<1 u umewmteli 
€ OKpyxXHocTbio |Z|=1 MHoxKeCTBO OOMIMX TOYeK NOMOMKUTeM_HOH MepHI, 


YyTOObI WF @ P dw < oo (Q; — o6nacTb, orpanuyenHan L). B pa6dore Py- 
. Or 

quna (") crpontca npuMep anasuTuyeckon B |z|<_1 dyHKuuu F(z), nenpe- 
PLIBHOH B |z|<1, faa KkoTOpoH mouTH KaxKJoMy payuycy Kpyra |z|< 1 
COOTBETCTBYeT Ha PHMAHOBOH TOBeEpXHOCTH 9TOH (pyHKUMH KPHBaA GOecKOHey- 
HOH J\WIMHBI. Herpyquo BHyeTb, ITO JIA TaKOl PYHKIMH He CymecTByeT 
KPHBOH C VkKa3aHHbIMH BbIIIe CBOHCTBAaMH, H Ha BOIIpOc, MocTaBJIeHHbIlt 
H. H. Jlysvnpim, JoumKen OnITh Jah OTpulaTesbHbI OTBeT. OTo TaKxKe 
MOKa3bIBaeT, ITO MPH paCCMaTPHBaeMbIX HAMH JOBOJIbHO OOULHX Ipe_momoKe- 
HHAX O (PYHKUHAX NoceqoBaTebHocTH {f,(z)} Hemb3q BMeCTO OOsacTeH Qo, 
B KOTOPbIX H3y4aeTCH CXOJMMOCTb B CpeJ{HEM IIPOH3BOAHBIX JaHHbIX (PyHKILHH, 
OpaTb nofoONacTH Kpyra |z|<( 1, npuMpiKatomue K |zi=1 no MHomKeECTBYy 
TOJIOMKUTEMIbHOH MEPpbl. 

Sameuaune 2. [Ipocrettume npumepp (Hampumep {2"/n}) moKa3bIBatoT, 
YTO €CJIH HMeeM TlOCJefOBaTebHOCTh {f,(Z)} AHAaJIMTHYeCKHX B 3aMKHYTOM 
Kpyre |z|<1 dyHKuHH, paBnomepHo cxojalyioca B | z|<1, To MoxeT 
OKa3aTbCA, UTO HeIb3A BbIOPATb MOAMOCMeAOBATeJIbHOCTb is (z)}, CocTaBuJIeH- 


HYiO H3 IIPOH3BOQHBIX 9THX MYHKUHH, KaTOpaHd CxOMJIacb Obl paBHOMEPHO 
XOTA Obl B OMHOH o6nacTH Qy. SameTHM K TOMY Ke, UTO, Mpeqmosaraa 
ZapaHee aHaJIMTHUHOCTh (yHKuHH f,(Z) WHmb BHYTpH |z|<c1, a TaKxKe UX 
HEIPePbIBHOCTh H OJHOJIMCTHOCTh B |Z|<1, MbIl He MOMKEM LrapaHTHPOBaTb 
CYULeCTBOBaHHe YIJIOBbIX TPpaHHUHbIX 3HaYeHHH Yy MpOW3BORHbIX HaLlHx 
dbyHkuni. TIpumepbt TakHx ofHONMCTHEIX dyHKuHH F(z) qaHbl B padoTe 
Jlopatepa, [Iupanana u Pyquna (°)*. K moqoOubim xe TIpHMepaM OJHOJIMCT- 
HbIX H HeIIPepbIBHBIX B Kpyre |Z|<1 (yHKIMH, MPOW3BOAHbIe KOTOPbIX He 
MMeIOT MouTH BcIOowy Ha |z|= 1 yrsoBbIxX TpaHHUHbIX 3HayeHHH, MPHBOJAT, 
Kak HeTpyqHO yOequTbca, (pyHKUHH, Jlaloulue KOH(OpMHoe oTOOpaxeHue 
Kpyra |z|<(1 Ha »*xopfanoBbl o6acTH, Moctpoenubie B. H. BexnvamuyoBpi 
(8), oOslaqjalollve CBOHCTBOM: MHO2KeCTBy TOYeK TpaHMIlbl 9THX OCONacTelt, 
JOCTH2KMMbIX YIJIAMH, COOTBETCTBYeT IIPH KOH(OPMHOM OTOOpPaxKeHHH MHOKe- 
cTBO TOYeK~ OKpyxHOCTH |Z|=1 Mepbl Hyb. Bosee cubHBIe MpHMepbl 
o6lacTeli C AHaJIOTHYHbIMH CBOLCTBaMH Opium HocTpoeHb! M. A. JlappeHTbeBbIM 
B paOote (7), rye BMeCTO TOUeK, JOCTHXKMMBIX YyrslaMv, HET peyb O TOUKAX, 
OCTHXKUMBIX OTPe3KaMu. 

nm. 3. Teopema 1. Jycme nocacdoeamensHocmo {fn(Z)} GHaaumudecKux 
s|z2)<1 dynKyuti yOoeremeopsem ycaocsunm XuAuuna — OcmposcKoeo a) u 
5) n. 1. Toeda us {fn(zZ)} mooeno 6ol6pame nodnocaedosamerbnocme {Tn, (2)}, 


Jaa Komopoti: 


* Tlocrpoenuan uMH (byHKuHMaA F(z) TakoBa, 4TO F’ (x) He uMeeT MOUTH BClony axe 


AMA bHBIX PpaHHUHbIX 3HayeHHi. 
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1. Hmeem mecmo pasnomepHan cxodumocmb 6 Kancdou obaacmu Qe. C 
6epuluHou 6 NOUMU BCex MOLKAX e®CE uc aboim yenom «, Oa, npu 
Be piuluHe. \ : 

2. B Kaxcdoti us yKasanHelx o6aacmett Qo, x 


lim \\ | f'@)—Im (2) Pde = 0, 


Np> © 
0, % 


20e. fey ling, (2), 

‘ n= co 4 

Tloka3atTenmbcerTBo. YTBepxyeHHe | TeOpeMbI HeMeJVJICHHO culeqyeT U3 

ynomanyTol Bu. | name tTeopempl. Tlepexoqum K JoKasaTeJIbCTBy BIO 

uactu Teopembl. Jima aToro Bocnioubsyemca QoKkasanHbim H. H. Jly3suueim (?*) 

HepaBeHCTBOM 

2m 2m 

\ Sa(F, 8)d0 <A, 


0 


| P(e") |? a8, (1) 


aw SC aeares 


HMeIOWMMM MeCTO JIA mO60K dyHKunH F(Z), mpunayexamen Kuaccy H, B 
|z|<(l, rfe Koncranta A, 3aBMCHT MHUIb OT % (CM. Takxe (°)). | 

Tipeqnosoxum Buavahe, uTo 3aqaHHasd MOCMeQOBaTeJIbHOCTH {fn (Z)} PaBHO- 
MepHo cxogurTca B |z|<1 xk cbynKuuu f(z). Upumenaa x pynKuun f(z) --) 


—fn(Z) Hepapenctso (1), mnomyyaem, 4TO mpH wmob6om a, O<a< a, 
2m 


| 
| 


lim \ Sa(f — fn, 9)d8=0. Orctoya cpa3y caeqyeT, YTO MOXKHO H3 {fn (2Z)} 
N= CO 
BBIJeIHTb MOMMocNepowaTebHOCTh {f,,(Z)},° AA KoTOpOH {S.a(f —fn,, 9) 
6yeT CXOJMTbCA K HyJO NOUTH Asa Bcex 0 Hw BcexX a, OS a<cn. : 
Tlepexoqum kK o6mlemy cayuato. Mcnomp3ya Hally Teopemy O BOSMOXKHOCT 
TIpOJJIeHHA JO TpaHHIlbl OOacTH paBHOMePHOH CXOAMMOCTH JIA NoMocaexO 
BaTeJIbHOCTH (PyHKUHH, BbIOpaHHbIX H3 JaHHOH NocweqoBaTebHOCTH {fn (Z) 
(cm. m. 1), Nomyyaem, 4TO cymlecTByeT MoA_MocneqoBaTebHOCTh {fn, (Z)} 


| 


Takad, YTO AA moOoro ¢ >>O0 Haligetca nogoOmactb D equnHuuHoro Kpyra 
OrpaHHveHHad %OpyaHOBOH cipaAmMsasemoH KpHBoH I’, npuuem m [I'9 FE] > 
> mE—e, B koropou {fn,(z)} OyqeT paBHomepHo cxoguTeca. Ilycth z = o(w) 
WaeT KOH(OpMHoe oTOOpaxeHue Kpyra |w|<1 Ha oOnacTb D. OueBuguo, 
YTO MOCNeAOBAaTeMbHOCT {fn; [9 (W)]} OyweT Torgja paBHOMepHO CXOJNTCA Bi 
3aMKHYTOM Kpyre |w|<1. Ilo qoka3aHHOMYy MOXKHO GyyeT u3 ZTOM MOocMeqO-4 
BaTeEJIbHOCTH BbIJeJIUTb MOAMOCIeTOBaTeJIbHOCTb {inp [eo (w)]} Takyto, 4TO qaa 
mourn spceex 6 wu mpu mo6om « 


lim \V IF Le @)] — frp [¢ @)] deo = 0. 
Nr © “a 


BosBpallasich CHOBa K O6macTuH D, 3ameuas, 4TO IIpH 9TOM 


, e | f | 
\\ If Le (@)] — Fag Le (ey) deo = VC IF) Fay (2) Peo 
26,0 “ Qo, x 
rye Q,.—o6pas Qo. Mp HalwemM oTOOpaxKeHuu, HU MpHHuMad BO BHUMaHHe, 
uTO pH KOHPOpMHOM oTOOpaxenuH Kpyra Ha OOsacTb, orpaHuyeHHyle 
CIIPAMJIACMOH KPHBOM, MHOKECTBA* MePbl HYJIb Ha rpaHulax mepexojsaT FE 
MHOX€CTBA MePpbl HYJIb H MOUTH BO BCEX TOUKAX rpaHHIbl HMeeT MecTC 
KOHC€PBaTH3M YTJIOB; 6e3 Tpya MpoBepseM, 4TO No_NocTe_OBaTeMbHOCTE 
(fn, (Z)} OONaqaeT Tpe6yembiIMu B yTBepxeHHH 2 TeopempI cBoficTBaMH. : 
Sameuanne |. Yrsepxyenue | Teopempl | jwaa nocietE Tea 


(PyHKUMH, PaBHOMepHO oOrpaHHyeHHbIX, OblIO JOKasaHO paHee Surmy Ho (1°) 
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Sameuanne 2. MoxHo mocrpouTs mpuMeppl, moKasbiBaioulne, uTo 
rBeEpKeHHA TeopeMbI | cHpaBeAMIHBLI JHUIb JIA nomocieqoBaTenbuHoctTelt 
YHKUMM, BbIOpaHHbIX H3 JaHHOli, a JA Bceli NocneqoBaTémbHOCTH MoryT He 
MeTb MecTa. TOUHO Tak 2Ke IIPHMepbl NOKASbIBaIOT, ITO YTBePKeHHe O TOM, 
TO CXOJHMOCTb HMECT MECTOB OOnacTAX Qo. C BEPIIHHaMH He BO BCeX TOUKAaX 
, a JIMlb TOUTH BCIO,y Ha E, aBsaeTcs TOUHBIM. 

nm. 4. Herpyquo puyetb, uTo yTBep»xyjeHue 2 Teopempi | umeer MecTo BcaKUii 
a3, Kora AA NOcMefoBaTebHOCTH {f,(Z)} aHaNHTHYeCKUX B | z| <1 bynKunit 
yAeT BbINOIHATLCA yTBepxyeHue | Tol xe TeopemB. JlelicrBuTenbHO, IIpH- 
CHAA paccyKeHHA, MOAOOHbIe MUcHOMb3SOBaHHBIM Jly3nHbmM u IIpuBanoBbmM. 
Jil WOKA3aTeJIbCTBA TeEOPeMbl €HHCTBEHHOCTH aHaJIHTHYeCKHX cbyHKunit (*), 
bl CYMe€M BbIJeJIUTb H3 Halle MOcMeAOBATeMbHOCTH MOAMOcMeOBATeIbHOCTH,. 
oTopaa Oyler paBHOMePHO CXOAHTHCH B 3AMKHYTHIX NooOsacrax Kpyra |z|<l, 
[PaHHYeHHbIX CIPAMJIACMbIMH KPHBbIMH, COJepKalllMMU TOJMHOXEeCTBA TOUeK 
 MEpbI, CKOJIb YrOAHO OH3KOH K Mepe E. (cm. (4)). [pu qoxasatenperBe Ke 
TBep*KeHuA 2 Obl HCMOIb30BAH TOMbKO STOT (pakT. 

_ MoxkHo noKasaTb, 4To OyfeT BepHO HU OOpaTHOe Mpeqorx%Kenne: u3 crpa- 
ENJIMBOCTH JIA MocieqoBatebHoctTu {f,(z)} yrBepxyeHHa 2 cmeqyer cmpa- 
€JIMBOCTh yTBepxenua 1*. IIpu WoKasaTembcTBe STOFO YTBEpXJeHUA UCIOJIb- 
yeTcdA Oa OlleHKa, NOydeHHad Cnencepom (°) fai oKa3saTebCTBa TeOpeMb! 
TOM, 4TO eCJIM y aHaJIMTHYeCKOH B kpyre|z|<(l @yuKuun f (z) nMomaaqb KycKa 
MMAaHOBOM MOBeEPXHOCTH, COOTBETCTBYIONIel TPeyrOJIbHHKY C BEPINHHOM B Kaxk- 
oH TouKkee€E KoneuHa, TO f (Zz) HMeeT NouTH Bclomy Ha E yraopble mpeyemb- 
ible 3HayeHHsA. TakHM IlyTeM MOxXeT ObITbh ycTaHOBseHa CJleqyloulad Teopema. 

Teopema 2. IJlycme nocaedosamenrbxocmb anaaumuueckux 6 |\z|<1 
byHKyUt {fn(Z)} paenhomepHo cxodumca enympu |z\<c 1 K f(z). Toeda Oana 
noeo, umobol us {f,(Z)}- moocHO 66120 eHldenUMb _NnodOnOCAeEdCBAaMeAbHOCMb 
DYHKUUL, pabHOMePHO CKxOOAIWYIOCA 6 BAaMKHYMolxX nodobaacmax D Kpyea 
Z2|< 1, 0epanuuennolx oOPOAHOBIMU CNPAMAACMOIMU KPUB6OLML, COOe pocatuumu 
loOmHOINCecmea 3adaHHO2o Ha |z|=1 mNooecmea E mepol, CKOAb Ye2oOHO: 
usKol K mepe E, HeoOxodumo u Oocmamouno, umobol cyusecmeo6ana maKaA 
jodnocredoeamenoHocme {fn, (Z)} Hatweli nocAedosameAbHocMU, 4MO JAA NoumuU 


cex e® GCE 


lim S (fn, 8) = S(7, &) Cee, (2) 


Np © 


S3ameuaunnue. Ouepuguo, ato Bcerga lim S (fn, 9) > S(f, 9). 
n> © 
PesyubTaTbl, TIpHBeeHHbIe BBbINe, JIEPKO MepeHOCATCH CO cyan Kpyra: 
ia OOIACTH, OfPaHHYeHHbIe CIPAMJIACMbIMH KPHBbIMH, a Take pacipocTpa- 
IAIOTCA Ha MOCJeOBATebHOCTH MePOMOPCHbIX (PyHKIMH. 


Ilocrynuao 
5 V 1956 
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* TIpu atom 3apanee mpeznonaraem, YTO BHYTPH Kpyra |z|<1 HMenacb paBHOMepHas CXOMH- 
locTb {f, (z)}; MPH BbIMOJHeHHH YCIOBHA 2 reopembl 1 JWI STOO MocTaTOUHO MOTPeOOBaTb CXOAH~ 
n 
focTu {f_ (z)} B OMHOM TOUKe Zp Kpyra |z|<l. 3aMeTHM, UTO MOXKHO gapaHee TPeOOBaTb CXOMHMO- 
6 id 
TH B OOnacTAX Qy , IPH el® CE ue mpu Bcex a; NOCTaTOYHO CyMeCTBOBAHHA WIA Ka2KAOTO € GE 


OTA Obl OLHOTO a (0). 
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‘ 


MATEMATHK< 
A. XAJIAHAM u LI. LIAHJOP 


TEOPEMbI THIIA WTYPMA JIS CAMOCONPAKEHHbBIX CHCTEM 
JM®OEPEHUMAJIbHbIX YPABHEHHM BbICIIETO NOPAKA 


(ITpedcmasaeno axudemuxom A. H. Koamoeoposoim 23 I 1957) 


PaccmaTpuBaeTcaA cHcTema 


Sad ae a4) 5 ie gules a L 
Di 4 ED cliche ati 0%, ( 
rye 6; — HempepEiBHble CHMMeTpHYeCKHe MaTPHILLI MopayKa p; y — p-MepHbil 


BeKTOP. | 
Touxu au O HasbiBaloTrch MIPHCOeCAMHEHHBIMH, eCIM cylecTBye’ 
pemenue y(t)s£0 cucrempi (1) Takoe, 4TO 


y (a) =y' (2) =---=y° YD @=0, yO=y'(6)=---=y* 26) =0. @ 


Touku a u 6 HaspiBaloTcA COMPA KEHHBIMH, CCH OHH NpHCoequHe 
Hbl€ H KpoMe Toro B HHTepBase (a, b) HeT TOUKH, MPHCoeAMHeEHHON K a. 
IlycTb t)—Mpov3BolbHad TOUKa, %tt%<%, H t,—CONPAKeHHAA C Ty 
BoOOIe, MYCTb t%}<te41 H tee, — COMPAKCHHAA C tT}. AHaNOrHyHO TycT} 
T1<(% HW t_y — COMpAKeHHAA CT, H, BOOOMIC, t_p_1 << tT_p H tT_p_-y — COMP 
*KeCHHaA C t_y. Tlomyuennad Takum oOO6pa30M CHCTeMa TOUeK Ha3bIBaeTC 
CHCTEMOH CONPAKEHHBIX TOUEK. / 
JloKa3piBatoTca caeyroulve oOulHe TeOpeMBI: | 
Teopema 1. J[ee cucmemol conpaneHHolx mouek, KoMOpole He cosnadaro 
pasdeasiomcA, m. e. mesxOy OésymMA nocCAeCOCeAMEeALHSLMU MOUKAMU OOHOI 
cucmembl Cyluecmeyem OOHA U MOALKO OOHA mouKa Opyeoti. | 
Teopema 2. ITycmb Oaxa cucmema | 


n a ee | 
ea soll ey 4) =O 
nrg dt? dt! - 


i=0 


Ecau On; >%n-i U % = %, MO >, TrKt rR, Npurem ecau OAA HE 
Komopoeo | On_1 >> 9-1, Mo NepaseHcmea CmMaHoBAMCA CMpoeumu. 
Teopema 3. IIycme Oaxa cucmema 


n—1 


30'S (nar) —2E 1§ £(p:“2) =0, 


dt* dt' 


fad 


ede p, >0 u no Kpatineti mepe OAA OOHOeO j UMeem p,; > 0. 
a Cyiwecmeyem nocaedosamerbHocmb 4Uucenr d,, oh w+, Ap, lim X, = Se 


n> @ 

makaa, 4mo OAR h=), umeemcn cucmema k+ 1 conpsowennolx mouer 

nepeasd us KoMOpelx Coenadaem Cc a, nocaednssn c b. 

b) Cywyecmeyem nocaedoeamersxocme cobcméenHolx 3HaveHuli sadauu (3 

, / / | 

(2) da, des... Makan, umo OAR K=)p 6 AeAReMCA k-ti_ NpucoeduneNHoll | 
a mouKou. 
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OTH COME TeOpeME! AOKasbIBalOTCH ABYMA HyTAMH. Tlepspiii nyTb ucnowb- 
yer Metoq B. B. Jluycxoro (!) uw paccyxqenua Bauccg u MWen6epra (2). 
Bropo nyTb ucnombsyer MHHuMyM (byHKUMOHaua 


b 
\ [(Soy™, y™) + (By), yD) +... 4+ (ny, y)] dt (4) 


a 


KJlacce (PYHKUMH, yOBMeTBOpPAIOWINX ycuoBuaM’ (2), u 


b 
\ (Daa yl) eee (Poy, y)] Bhima 


CyllecTBOBaHHe 3TOrTO MHHHMyMa jJOKa3bIBaeTca Merogom Putua no Toft 
<e CXeMe, KaK B (*), MH HOcIe 9TOTO paccyxXJeCHHA MOUTH JOCMOBHO TOBTO- 
HIOT M3BECTHBIC MOKAasaTeJIbCTBa JIA CIyYYaA ypaBHeHUA BTOporo MopsyKa (‘). 

Topopum, uTO HMeeT MecTO culy¥ali HEKONeOATeEABHOCTH, eCaH Cy- 
lecTByeT 7, Takoe, ¥TO Ha MOomyocH ¢ >t, HET Mapbl COMPA2%xKeHHBIX TOUeK. 
Iclombsysa TeopeMy cpaBHeHHuA, IKBUBaJIeHTHYy!O C Heli TeopeMy O MaTpHuHOM 
papHenuu Puxkxkartu (°), a Takxe dyHKuHOHaT (4), MOxKHO MOuyuuTb KpuTe- 
uli HekoOseOaTebHOCTH, OSOOUIalolMe H3BeCTHbIe JIA YypaBHeHHA BTOpOro 
OpayqKa KpuTepuu. IIpuBeyem VIA UpHMepa HeKOTOPbIe TakHe KpUTepHH, 
PHUeM JIA MPOCTOTbI BO3bMeM fh = 2. 

J\na HeKoNeO6aTebHOCTH J[OCTaTOUHO BBINOJIHeHHe OHOTO H3 CuleyIOULUX 
CJIOBHH: 


1) Hy = Ep; i> 
lopayKa p. 


— the IT, ; 
2) Tl, —py+ earl < 0, rye 6, = py -L iT 0. = le + tS, 


5 


— sn Ep, > 


81 
a 4ee Ep, rae E,—eMHuGHaA MaTpuia 


3) 6, > 0, cymjecrByeT \ §,dt u 
i 


si [| 8 (t) at) <\ bdt <3 a B (t) atl 13 


t 


ah 
ne 8 (t) —Han6ombulee CoOcTBeHHOe 3HaveHHe MaTpHIbI 4 ~ (¢). 
IIpu nomouH pyHKuHOHama (4) MOXHO NOJyYHTb HW HeOOXOUMBIe ycuJo- 
MA HeKOeOAaTeJIbHOCTH. 


YkaxkeM Jia nm =2 Takoe ycnopue. Ec MMeer MecTo culyyal HeKoue- 
| o+ 2a 
aTebHOCTH HU 9,<E,, TO Ama smo6oro «>0 umeem usu 6, > aig Ws 


mu 0, > ees, 


TlonyyeHupre pesyubTaTbi OOoOulaioT pesyspTaTbt Unmuuno (°) u Baucca 
| Wlen6epra (?). 


MaremaTuuecKHi HHCTHTYyT Ilocrynuao 
Axayemuu Pympinckot Hapoguol PecryonuKku 14 VIII 1956 
Byxapect 


LMTHPOBAHHAS JIATEPATYPA 
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\m. i Math, bs 78 deh. SG IM ITO at @ auy,l. A.Cyxomaun os, JlononHeHHe 
II « xuure (4), crp. 386—394. 4M. JlIappeuTbes, JI. JictepHuk, OcHoBbI BapHa- 
MOHHOrO ucuncnenua, 1, 4. 2, 1935, crp. 262—282.°R. L. Sternberg, Duke Math. 
., 19, 2, 311 (1952). ® G. Cimmino, Math. Zs., 32 (1930). 
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Jijonaagn AkayemMunu HayK CacP 
1957. Tom 114, Ne 3. 


‘ 


MATEMATHKA 


43Hb 4HH-H 


O TEOPEME EXWHCTBEHHOCTH PEWIEHHA CMEWIAHHOM 3AJA4UH 
J\JIS CHCTEM JIMHEMHbIX YPABHEHMM B 4YACTHDIX MPOM3BOXHbD 


(ITpedcmaeaexo axademuxom C. JI. Co6oresoim 17 XII 1956) 


B samerxe VW. M. Tenpcbanga u IT. E. Inaopa (?) yKaspipaetca HOBbIt 
NOAXO K MpoOseme eMHCTBeHHOCTH pelweHua Kom quia CHCTeMbI JIMHeMHbIX 
ypaBHeHHH Bua 

fou 0 
aa = Pit, +) us COLO =a, 

B HacTosllei 3aMeTKe STOT MeTOJ| IIPHMeHAeCTCA K YCTAHOBJICEHHIO CMH: 

CTBEHHOCTH pellleHHst CMellaHHOH 3aaqH hie HEKOTOPbIX THIOB CHCTeM JIM 


HeEHHbIX ypaBHeHnit. 
Ilyctb faHa CHCTEMa JIMHELHBIX y paBHeHuli B WaCTHBIX TIPOHSBOJHBIX Bulla 


| 


Plt, ou, n>2uenoe, x>0, t>0, C1 
Ox" | 


rye u(x, t)= {u, (x, t),..., u(x, t)} — HemsBecTHad = BeKTOp-(byHKUHis} 


OY 3 
P (1, ; ;) — marpuua uz N crpox u N cron6yos, aeMeHTamu KOTOpOH SABE 
e ; 


JIAIOTCA MHOPOWJICHbI OTHOCHTeJbHO onepatopa D =0" / Ox" c Koacdpunuentamny 
H€NpepbIBHO 3aBucaluMM oT ¢t. Ilycrb nq, — HaMBEICIIM NopsqoK aes | 
) 


HbIX OT U; (x, t) Mo xy BCucTeme (1). K cucreme (1) mpucoequHeHbl HayasbHO 


yCJIOBHe | 
u(x, 0) = Uy (x) (x 


MW TpaHHYHble YCJIOBHA OMHOTO U3 CJIEAYIOULMX THMOB: 


Bh iam 
ptm | bye Oy lo Ae 5G) el } ( 
rye m MpHHuMaeT OHO (MKCHpOBaHHoe) u3 3sHaueHHH 0, 1,...,n—1. 
Teopema. J/ycme cucmema (1) umeem npusedenneitt nopad0ok (3) 


Gy Fee (4| 


Ecau cywecmeyem cexmop-pynkyusn u(x, t), yOosaemeoparoujan cucmeme (1) 
ycaoeusm (2), (3) u npu Kaxcdom t > 0 nepaeencmey 


| u (x, t)| << Aexp[B[x |’), liaeeen e>0, (5 


mo u(x,t) Aéasemca eOUNCMeeHHOLM pelueHUem CmewaHHol sadauU (1) —(6 
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Jloka3aTeJbceTBO. CHayaia Mb PelIHM COMpAxXeHHYIO 3aqayy B OC- 
OBHOM lipocrpaHcrse (?) @ wWesblx BeKTOP-cbyHKUHH (x) co cmeqyiomluMH 
BOHCTBaMH: 


Pat Xie, Cod Bib og tse Ue hd ae Vales ent <a) 
pl) (0) = pt) (0) =... = oltita—m—2) (0) = oltita—m)—.., 
pee (O) 0, ae giee Oah e dis. (7) 


Kax goxasan T. E. [luaop p (3), npocrpancrso S& dyuxunii 9 (x) co 
BOHcTBaMH (6) Ha BceH ocH (—co< x<_ ew) HenycTo mpn «+f >1 
%, B= 0), IpHuem HepaBencTsBa (6) Ha BCeli ocH x npuH 8>0 sKBUBaeHTHDI 
JIeyYIOULMM HepaBeHCTBaM Ha BCel KOMIMJICKCHOH MJIOCKOCTH: 


ae be ie 
o (x + iy) <C,exp [—C,|x|* +C,|y-8 |]. (6’) 


TlockosbKy CYyMIecTBYIOT LewbIe (PYHKUHH NopsAyKa p (*#/.<. p <1), KoTo- 
BIE SKCHOHEHUMAJIbHO YObIBAIOT C NOPANKOM Pp Ha Mowyocu x >O0 (Hu pactyT 
la nosyocu x<0)*, To mpocrpanctBo xs% OCHOBHEIX (byHKuHi 9 (x) co 
BolicTBamMu (6) Ha NMowyocu x >O0 usu, KaK JerKO MpOBepHTb, 4TO TO xe, 
0 cBolicTBamu (6’) Ha NpaBol KOMIMJIeKCHOM MIOCKOCTH, HelycTo jlaxe Ipu 
>—1lua+B=1, npuyem 8 mMoxer ObITb paBHO Hyso. Kpome Toro, 
(aK B (7), MOXKHO JOKa3aTb, 4YTO xo% — mpocTpaHcTBo, OocTaTOUHO OoraToe 
DYHKIMAMH **, 

Tlocme sTuxX 3aMedaHHH MOXKHO MOKa3aTb, YTO MpocrpancTBo @ wesEIx 
DYHKUMH co cBoHcTBamu- (6) uw (7) HeMycTO, IpHuem jocTaTouHO OoraTo (pyHK- 
luimMH. B camMoM jee, BO3bMeM CHaYaJia NpocrpaHcTBo 798, (B’ > -- 1, 


(+ 8’ = 1) c smemenTamMH- (x). C MOMOMIbIO sJerkKO MpOBepxAeMbIX Hepa- 
SeCHCTB (*) 


A,|C\*— AalnlP<|E—% 


7 i), h > 0, 


a 


he 


Is 
S 


ae maxi 2’, 1) ( 


1 H3BeCTHOrO HepaBenctBa TOura 
if r ig 

1 | 4 1 

2 SE SU NIG 5 0, rt, ee is 
He 

af! 1 

aMevai, YTO [>= 7——Gr» MOKHO OKA3aTb, YTO TPH JHOOOM Ie@JIOM 1 JIA 

mocoli ) (x) € x08, uMeem 


1 1 


lo (2) =| 9 (2)|< Cy exp[— A,|Rez"|” + A,|Imz*}-#) < 


1 il 
< Cy, exp[— B,|x|* + By|x|?~* ], 


1 { ; 
Ee — =— 5 t= =p @ >— 1). 
Orciona | ; 
bs, os — ; B — cae _— ; (8) 


* ‘CyplecTBOBaHHe TakHX WeblIxX (yHKUHH VierKO YCTaHOBHTb MPpHMeHeHHeM TeOpeMbI 
31. Bepnuitetina K TpHrOHOMeTpH4ecKH BLINYKMON nepHosuyeckoH c MepHofxom 2x pyHkunH 


(0) = A cos p(x — 0) kak nHAUKaTopy, rme A — m1060e MoNOwKUTeMbHOe YNCIO (*). 
Loe) 


** Te. ecaH ua HeKkoTopoH dyHKuun f(x) u 060i 9 (x) € no® \ f (x) @ (x) dx =.0, 


0 
o f (x) ==0 nourn sBewny Ha (0, oo). 
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SamerumM, 4To, MOCcKOubDKy n> 2 u B’ >—1, UMeeT MeCTO HEepaBeHCTBO 


eee 8), (9) 


‘ a> 


Vrax, ecu (x) E nok, TO  (x") & wal; TakKHM OOpa30M, K IpoOcTpaH- 
cTBy oY npHHajexaT Bce (pyHKUHM Bua 


9 (x)= xr—m-1 9 (x7), PE nay. 


Tlockompky (x) —Wemble PyYHKWMH, Mbl MOKEM PpasJaraTb HX B PALI 
loom 


v(x) = Dianxn- 
‘ k=0 


Jlerko IIpOBepHTb, UTO BCe (pyHKUMH BHyja 
joo) 
oO (x) — yn—mM—1 » (x) = Ae >} ap, yh 
k=0 


o6aqaet cBolictBamu (7). [losromy mpoctpanctso © HemycTo. 1 
Iloxaxxem, uTO mpocTpaHcTBo M jocTaTouHO OoraTO (PyHKUMAMH. JlevieTBH- 
TeJIbHO, eCJIM JIA BCeX o(x) ED | 


' 
' 
. 


| F(x) (x) dx = 0, 
0 
rye f(x) — HeKoTOpasd (byHKIMA, YOBJeTBOPAIOULAaA HepaBeHCTBY 


lianas 

| f (x) | < Cy exp [C2 | x|* ie | 

Tak UTO HHTerpaJibl \ f (x) @ (x) dx umeoT cmbICa Aa Bcex 9(x)E®, To a 
0 

mo6ol ) € x08 umeem 
IVY) y (yy dy =0, ie 523 


nV y™ 
n n 


Tlocxompky m/n<1, f(Vy)/Vy™ uwuterpupyema soKaubHO B OKPeCTHOCTH 
TOUKH x =O. Tak Kak mpocTpaHcTBo xo’, mocTaTouHO 6oraTo (PyYHKUMAMH, 


n tn 
to f (Vy) /Vy"=0, orcwna f (x)==0 nour sctogy Ha (0, oo). 
Tenepb pelliHM B OCHOBHOM mpocTpaHcTBe ® cmemlaHHyto saqauy, ConpsaxKeH- 
Hyro K (1) — (8): | 


VF (x) 21g (x) dx 


0 4 


| 


0 = * * n I 

a PG Da (1) 

@(X; to) S5(4)s uly ew wleOoe. ie, Cab: (any 

© (0) — o (O) Sa aide o(n—m—2) (0) = ovat) (0) ==) oll) (0) Sees 0, (3" 


rye P* — matpula, TpaHcnoHHpoBpaHHad K MaTpuue P. 
Tak Kak NO Ipeqnoso%*KeHHIO TeopeMbl cHcTema (1) uMeeT IPHBeseHHbIL 


i J 
HOpANOK Py<(7~—~y M TaK Kak cCucTema (1’) wMeer TOT Ke NpuBe_eHHEM 


HOpALOK Po, TO oneparop Q*(D", ty, t) (2,2) orpanuyeH B mpocTpaHcTBe 
o10 


Pao 
po n ‘ 
‘omy xo%, mu Tem cambim HellyCTo. 


Kak JlerKO HpOBepHTb, pelleHHe CMeWaHHOli 3ajauu (1’) — (3’) gaetes 
OpMy ION 


(*),.TaK 4TO, cormacHo (9) u (8), umeem 8’ > — 1, no- 


(x, f) = Q"(D*, fo, t) % (x). (10) 


J\evicTBuTesbHO, HMeem (?) 
# 


a = POG = — P’e, (X, fo) = % (x). 

Hakouell, nockombky Q” — weulad (pyHKUHA ONepatopa 0” / Ax" u (x) 06- 
ajlaeT CBOliCTBaMU (7), TO 9(x, t) yQOBJeTBOpseT MH ycuOBHAM (3’). 

Takum OOpasoM, IIpHMeHeHHe onepaTopa Q* kK KaxKyO (x) us DO yaer 
eIMeHHe CMelaHHOH sayaun (1’) — (3’).. 

Tenepb jOMycTHM, 4TO cMellaHHad s3ayaya (1)—(3) uMeer permeHue 
(x, t), YROBNeTBOpsiomlee ycmoButo (5). JloKaxkeM, 4TO OHO ABUJIAeTCA eHH- 
TBEHHbIM pellIeHHeM J[aHHOH 3ayqauH. B camom jee, B cumy (5) u(x, t) 
peycTaBsseT coool yHKWHOHa B MMpocrpanctBe ©, mpnyem pu ycuto- 
WAX (3) H CBOHCTBax (7) HMeeM JIA BCeX 9,60 


(Pu, %) = (u, P*e), (Pu, Qo) = (u, P* Qo). 
Tlostomy via OOOH o, € O 
0 % * 0Q* a ra & \* 
oF (Hs O"%0) = (us, Q" 90) + (4, SF G0) = (Pts, Q 90) + (4, — P°Q" 49) = 
= (U4, P*Q" $0) — (us P* Q Go) = 0. 


Ecm mph t=0 u(x, 0)=0, To aaa Bcex 9 €@® mpu kaxyom t>0 


(Z,.Q°0,) = 0: 
B uacTHocTtw, np t =f, umMeeM JIA BCeX 9,6 
(u, ®o) = (0). 


Orctoja, B CHJY JOcTaTOUHOrO 3anaca PyYHKWHH B UpoctpanctBe M un mpo- 

3BOIbHocTH t, >0, nmosyauM 
u(x, t)=0, 

TO H TpeOoBalOCh OKa3aTb. 

OuesuyHO, TeopemMa BepHa HM B MHOFOMepHOM cuyuae x = (x,,..., Xz) 
oOmacTAx, rye BCe HM HeKOTOpble x; > 0. 

B 3aksNOueHHe MO/Ib3yloCb CJIyYaeM BbIPAasHTb ruyOoKylo OvlarofjapHCcTb 
. E. Uluaopy 3a WeHHpie COBeTHI Ip BbINOJHeEHHM aHHou paocorTpl. 


Tloctynua10 
11 XII 1956 


IMTHPOBAHHAS JIUTEPATYPA 


1Y. M. Tenpoaua,l.E. Iluaos, JAH, 102,6(1955). *H. M. Tenpopany, 
. E. Illuaos, Yen. matem. nayK, 8, 6 (1953). )§T. E. Uluaos, JAH, 102, 5 (1955), 
B. A. Jiesru, Pacnpefenenne xopneit wenbix dynxunli, M., 1956, crp. 124. 
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WTorsage Akagemun nayr CCCP 
1957. Tom 114, Ns 3 


MATEMATHYECKAA, PH3HKA 


H. H. JIEBEJEB 


PACHIPEJIEJIEHHE IJIEKTPHYECTBA HA TOHKOM 
MAPABOJIOHAAJIBHOM CETMEHTE 


([Tpedcmaeaeno axademuxom M. A. Jleonmosuuem 14 I 1957) 


1. Sagqaua O pacnpeyeneHHH .dIeKTpH4ecTBa Ha MpOBOAHHKe, HMMerOLeM 
IOPMyY TOHKOM He3aMKHYTOM MOBepXHOCTH, MpeACTaBAAeT 3HAYMTeMbHbIe TPyL- 
(OCTH, H ee PellICeHHe H3BeCTHO JIMWWb IA HeEMHOFHX YAaCTHBIX cuyuaesB. 

3a WCKNOUeHHeM KlaCCHYeCKHX pe3ysbTATOB, OTHOCAULUXCA K pacripeje- 
ICHHIO SJIEKTPHYeCTBa Ha NOBEPXHOCTH KPYIrOH HW IIMHMTHYeCKOH MWwacTHHOK 
i TOHKOrO ciepHyeckoro cermeHTa ('), pe- 
HeHHe pacCMaTPHBaeMOH 3afa4uH HalieHo AA 
IMOCKoro KOJIbua (73) H TOHKOHM ccbepuye- 
KOH MOBeCpXHOCTH C JBYMA CHMMeTPHYHO pac- 
[OJIOMKCHHbIMH KPYTFOBbIMH BbIpesamuH (4). Cue- 
lyeT 3aMeTHTb, 4TO B MOCJeAHUX ABYX Cuy- 
laiX pelleHHe WMeeT CJIOKHYIO (PopmMy HU 
BA3aHO C MpHMeHeHHeM HeOCTaTOUHO U3y- 
(@HHBIX CHeWWaIbHbIX PYHKUAH. 

B HacTosileH paOore Ha OCHOBe HOBOrO 
lOMXONa K mpoGsleme JaeTca TOUHOe peleHHe ; 
afauw O pacmpeseleHuH 9eCKTpH4YeCTBa Ha TOHKOM MapaOoO“JasIbHOM 
ermeuTe. Iloka3aHO, TO MMOTHOCTh paciipeseeHHA 3apaya 0 MOBepxXHOCcTH 
[POBOAHHKAa WM eFO CEMKOCTb MOPYT ObITb BbIPaxKeHbl B KBapaTypax yepes BCIIO- 
(OraTeIbHy!O (PYHKUHIO, ABJIAIOWLyiOcA pelieHHeM OHOMePHOrO , HHTerpaib- 
oro ypapHeHua WPpeyrombMa Cc HeMpepbIBHbIM ApPOM. 

_ Jaa cary4as, Kora MOBepXHOCTb UMeeT MaJly!O KPHBH3HY, Noyyena Mpoctasv 
OpMy1a AJId €MKOCTH CerMeHTa B Bue pAa MO CTeMeHAM MaJOro MapameTpa. 
2. Tlycrb ypaBHeHve MoBepxHocTH MapaOomonfaibHoro cermenta (S) OyjseT 


Puc.’ 1 


\2 2 
o=(f)—(g) O<r<R), 
qe BeruuHHpl R u A MMelOT 3HAYeHHA, yKa3aHHble Ha puxe. |. 

Sagaya o CBOOOJHOM pacnpedeeHHH 9JIeKTpH¥eCTBa MPHBOAMTCA K OMpe- 
emeHuio NOTeHIMasta wu =u (r, Zz), yHoBeTBopsioulero ypaBHenuto Jlansaca 
uu = 0 uM rpaHvuHbIM ycoBHAM u|ls =V, Ulan = 0. 

Bpeyem cucTemMy nmapaOooMfaibublx KoopyMHaT (%, B), CBH3a4HHBIX C UM- 
MH pHyecKHMM KOOpAMHaTamH (rf, 2) COOTHOIMeHHAMH 


rab, 2==4/,(a2—B) (0<a<co, 0<B< om). 


YpaBpHenue mopepxHocTu (S) B HOBbIX KOOPAMHAaTaX MpHHUMaeT BHA 
= 8, =R/V 2h,0<a<a=YV 2a. 


3akas3 1477 
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Byjle€M WCKaTb pelleHHe 3ajjauH B copme 


=F AQ) 2G Jo (ha) dh (0<B< By), 
. 0 0/ 
(1) 
u=\ AQ) Pod Jo (hat) dh (Bj toon 
0 


rye A(x) —HensBecTHaa cbyHKuns; Jy(x), Jo (x) W Ko (x) — WH MHApHuecKHe 
(PyHKUHH. 

@yHKUNA UW, OMpeyeweHHaA paBeHcTBamu (1), PopMaJbHO YyOBMETBOPHes 
ypaBHennio Jlanuiaca HM HelpepbiBHa BO BCeM NpOCcTpaHCTBe, BkKwJIOUad MO 
Bepxnoctb B = By). U3 rpanuunoro ycnoBun u|s=V MM YCJIOBHA HeNpepbIB- 
HOCTH HOPMaJIbHOM MpOw3BOAHOH Ha OCTaJIbHOH YaCTH MOBepXHOCTH B= 8 
qa onpesenenua A (A) MOuyyaloTCA NapHble HHTerpaJIbHble ypaBHeHHA. 


A (h) Jy (Ka) dh = V (0<a<a), 


A (4) {289 Lo (ABo) Ko (ABo) } 2 Jo (Ax) dA = 0 (a<c a< oo). 


ou 738 Sic ae 


Mbt 6yyeM HCKaTb pelieHHe STHX ypaBHeHHH B Bue 


a 


A ()) = 228 Lo (ABs) Ko (MBq) | 9 (4) cos At a, (3) 


0 


re o(t)— PyHKWHA, Npov“sBoqHaA KOTOPpOH HenpepbiBHa B UHTepBasie (0, a), 
Ec mpeo6pa30saTb (3) C MOMOUIbIO HHTeErpHpOBaHHA MO YaCTAM H BOC: 
NOJIb3OBaTbCA ChopmMyvolii 


\ Jo (ha) sindtdi =0 (0<t<a<a), (4) 


0 


TO JIerKO IIPOBepHTb, YTO BTOpoe H3 ypaBHeHHit (2) yRoBseTBOpAeTCA TOXIJe- 
cTBeHHO. IloqctanosKa (3) B NepBoe H3 pacCCMaTpHBaeMbIX ypaBHeHHH jacT 


a 


\ [1 —g())]Jo(ra)ar| g(t)cosktdt=V (0<a<a), (5) 
’ | 


0 
rae g(r) = 1 — 2285 Ip (ABp) Ky (By). 


IIpHHuMad BO BHUMaHHe COOTHOWeHHA * 


Se) uh an 
\ Jo (ra) cos nt dn = |=" a ee (6) 
; OF sek 

fos) t 7/2 

\ & (i) dg (24) cos dt di, = — \ [G (t —asin 8) + G(t + «sin 6)} dé, 

0 0 


* Bropoe M3 STHX COOTHOWeHHH MoyuaeTcA NYTeM 3aMeHBI cbyHkuun Beccena ee npep- 
cTaBleHHeM Yepe3 HHTerpa Ilyaccona ((*), crp. 30). 
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2 G (x) — Kocunyc-mpeodpasonanne @yppbe or g(h) 


G(x) = \ g (4) cos kx dh, (7) 
0 
I MOXKEM 3alIWCaTb ypaBHenne (5) B BHJe 
a (oa (2 ; 
r t) dt i {e ; : 
\ ~\ (i) dt\ [G(t —asin®) +G(t +asiné)}d9=V (8) 
0 0 0 
(0 <a <a) 


IM, €CJIH NOJIOKHTb B TepBoM uHTerpase t = asinG, 


2 (asin) — —\¢(t) 1G (t —asin 6) + G(t + asin )atl di =V 


a 0 0 


C3 
— ae 


(0<a<a). (9) 
IloceqHee paBeHcTso yqoBseTBopuTcs, ecuu o(t) 6yyeT pewiennem uHTe- 
aJIbHOrO ypaBHeHuA Mpeyroupma 


a 


e(x)——=\ e@IG¢—HN+G(+ Hata, (10) 


0 


®Mynxuna G(x) MoxeT ObITb BbIpPaxkeHa Yepes NOMHbIe 3J/HNTHYeECKHe 
TerpaJibl MepBoro H BTOporo poja 


G (x) = += IK () — EH) 7 (11) 


230k 


MOjIys1IeM 


pees 
V x? + 432 
B qambHeliwem yfO6HO MepelitH K Oe3pa3MepHbIM BeJIMYMHaM, MOJIOKB 
& ZV eee 2V h 
x=at, t=ar, o()=~0), 9H==9W), gap (12) 


Y papueuve (10) npHHuMmaert Torga Buy 


1 


b@—2( 9@ EK @—EMI+ SK) EOI} = 1 (13) 


T u 
0 
(O<t<]), 
e 
Po ele cppepen oP (Te 185) = 3 
= rere yeaarath | V1-+ 8 (74 &)? 


B mpeyqnouoxwKeHvn, uTO  H3BeCTHO, pactipefqemeHve MOTeHWMasa MOKeT 
Tb HalijeHo mo tbopmyse (1), moce yero serkO onpejeAIOTCA 3HANeHHA 
BEPXHOCTHOM IJIOTHOCTH, CYMMAapHbIM 3apaAy MH CMKOCTb MPOBOJHHKa. 
Han6onee mpocroi pesyibTaT NowyyaerTcA JI CMKOCTH CerMeHTa, HMCHHO 


1 


Gizz “*( tb (t) dt. (14) 


Tw \ 
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@axtuyeckoe mMocTpoeHve yHKUNH Y MpOHsBOUTCH MyTeM PeLleHH 
ypasHenusa (13) uncneHHbimM MeTogamu. JIMA MaJIbIX 3HAYeHHH Mapamerpa 
pelleHHe pacCMaTpHBaeMoro ypaBHeHHA MOxKeT ObITh HaleHO B BULLE pas 
X%KCHHA M10 CTeMeHAM STOFO MapaMeTpa, 4YTO IIPHBOAMT K CJIeAYIOWeMy BbIpe 
XKCHHIO JIA @MKOCTH CerMeHTAa: 


2R 1 4 34 1829 
Cc < _ E te 12, (2p)? ik 48 (2p)4 =s 3360 (2p)° ee 128-2835 (2p)8 ae 
99149 
+ pra (20"—---]| O<e<%). (15 


Kak MOKa3bIiBaloT UHCJIGEHHbIe pacueTbl, 9Ta (POpMyJia JjaeT 3Ha¥eHH 
HCKOMOH e€MKOCTH Cc TOUHOCTHIO JO 0,1%. 

B 3akmoueHve 3aMeTHM, YTO MpefaraeMbld MeTO] PpelleHHA JJIEKTPOCTa 
THYeCKOH 3afauH JIerKO pacnpocTpaHsAeTcAd Ha cuydaH, Kora MpOBOAHHK 
HMCIOWMH CopMy NapabosoNfasbHOrO CerMeHTa, HaXOJHTCA B MPOH3SBOJIbHO! 
BHeLIHeEM TOwle, OOsIayalouleM OCeBOH CHMMeTpHel. 


@H3HKO-TeXHUYeCKHH HHCTATYT Tlocrynusio 
Axkafemuu Hayk CCCP 7 11957 


LIMTHPOBAHHAS JIMTEPATYPA 
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ric and Legendre Functions with Applications to Integral Equations of Potential Theor 
Washington, 1952. *K. A. Bpeyc, Ykxp. matem. »ypH., 2, Ne 1, 86 (1950 
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JToruane AKkanemun Hayrk CCCP 
1957. Tom 114, Ne 3 


PH3HKA 


K. H. BAPAHCKHHA 


B03BY)KAEHHE B KBAPIE KOJIEBAHHM FHMEP3BYKOBbIX UACTOT 


(ITpedcmasazeno axademuxom| I. C. Jlandc6epeom | 12 I 1957) 


- B HacTosllee BPeMA eHHCTBeHHBIM MeTOJOM UCccCeqOBaHHA ynpyrux 
SBOHCTB BellleCTB Ha FHNMe€P3SBYKOBbIX YacToTax (10°—10'° rit) c1yxuT H3y4eHHe 
fOHKOH CTPYKTYPbI CIMe€KTPaJIbHbIX JIMHHH CBeTa, paCCeAHHOYLO Ha TeMJIOBbIX BOWJI- 
ax ('). Ora MeTONKa JIA TBEPAbIX Te OCMOXKHEHA HH3KOM HHTCHCHBHOCTBIO 
yacceiHHoro cBeTa. EcrecTBeHHO NOSTOMY CTPeMJICHHe UCNOJIb30BaTb yubTpa- 
sBYKOBbIe MeTOJ[bI WIA BOSOYKeCHHA KONeOAaHHH Ha3BaHHOrO Juanasona. Oua- 
<O B HAaCTOAee BPeMA OOMACTb IIPHMe€HEHHA YJIbTPasBYKOBbIX MeTOJOB orpa- 
{MUMBaeTCA MpakTHYeCKH YacTOTaMH NopstKa 1—2-108 rn. JInmb B pa6o- 
ax Puuro u yp. (7) u C. A. Coxouosa (°) 6bima Wocruruyta YacToTa yuJbTpasBy- 
ca. 1-10° ru. AxBtopbl 3THX paGoT JIM MOCTH2KCHHA BO3MO2XKHO OONbIIMX YacTOT 
/IbTpasByKa UWIH MO MYTH H3rOTOBJICHHA OYCHb TOHKHX KBaptleB C. 6OVIbIOH 
laACTOTOH COOCTBEHHBIX .KOJeOaHHH, UYTOOI Ha BbICOKHX YacTOTaX BO3OyXaTb 
3 HHX CPaBHHTeJIbHO HH3KHe rapMOHHKH *. TexHuKa NOBeeHHA HalpsAKeHHA K 
Ibe30KBaplly OCTaeTCA B YJIbTpaaKyCTHKe HeH3MeHHOH JIA Bcex yactor oT 10° 
fo 10° ru. YabTpaBbilcoKouacTOTHad TeXHHKa WIA ITHX Weel, ake Ip uacToTe 
-10° ru, He ucnoub3yerca. 

MbI CUHTaJIH,YTO WIA HOBBIIMeCHHA YaCTOTHI YIbTpa3sByKa HEOOXOLHMO, HCHOVJIb- 
yA COBPeMeHHble PeC3OHAHCHbIe METOHI Y. K. B., paspaOoTaTb cnocoO co3aHuA 
3 KBaplie OOJIbINMX HallpAXeHHOCTeM BbICOKOUACTOTHOFO IIEKTPHYECKOLO MOVIA: 
PemleHHe STOM, OCHOBHOH JIA reHepalluH runep3BykKa, 3aayv Moro Obl Wonow- 
{HTCJIbHO OCBOOORHTb SKCHePHMeHTAJIbHYIO TEXHHKY OT HEOOXOMMMOCTH MOJIb- 
30BaTbCA TOHKHMH KBaplleBbIMH IlJIaCTHHKaMH HU, YTO Ooslee BaxKHO, NO3BOJIUTb 
ITHYeECKH HCCEMOBaTb Mpoecchl, MpOHCXoOAAWMe Ha THMeP3BYKOBbIX YacTo- 
faX B MaCCHBHOM kBaplle. 

B kauecTBe HCTOUHHKOB BbICOKOUACTOTHOFO MOJIA Mbl OCTAHOBHJIMCb Ha re- 
jepaTopaX HelpPepPbIBHLIX CHHYCOHa/IbHbIX KOJIeOaHHH, COOPaHHBIX C KOHTY- 
JaMH B Ble KOAaKCHAJIbHBIX Pe30HATOPOB Ha Kepamuyeckux mamnax (IV-116). 
ITH TeHepaTOPbI WaBasIH BO3MOXKHOCTb INIaBHO W3MeHATh YaCTOTY NOMA OT 
-108 no 2-10® ru um MoraH OTJaBaTb NoOesHy10 MowHOcTh 5—10 Br (B pa- 
Sore Puro u Ap. MomHocrTb renepatopa Obista 50—100 pr). Mouynocrb BblOpan- 
IbIX HAMH TeHepaTOPOB COOTBeTCTBOBaa BbICOKHM Pe30HAHCHbIM KaueCTBaM 
‘HCT€M, B KOTOPbIe BKJIOUAICA MbesOKBapll. 

CooTBeTCTBeHHO BbICKa3aHHbIM COOOpaxKeHHAM H OCYINECTB/IAICA MOHTA2K 
‘Bapua. Mmenno, na uacrorax 1-10%—1-10° ru KBapleBad mulacTuHa 3a- 
KUMaIaCb M@%KIy MeTaJIMUeCKMMH OOKIatKaMU, KOTOpble MOAKMOVaINeb K 
(OaKCHaJIbHOM JMMHUH, OJMH KOHEIL KOTOPOH Obl CBASaH C reHepaTOpOM, a Apy- 
oli 3aKopoueH NopuiHeM. B WMH CO3faBalacb CHCTeMa CTOAYHX IeKTPOMar- 
[MTHBIX BOJIH H, MWepeMelllad MOpwieHb, MOXHO OblIO NOLBOAMTh K MecTy NO]- 
MOUCHHA OOKMaloK KBaplla OMY U3 NyyHocTel sneKkTpHyeckoro noua. IIpu 


* Tax, Punro u Ap. noJb30BasuCcb KBapueBoli NacTHHKOH TounHHOl 0,038 mm u BosbyxJa- 
HW B Heli CoTy!IO rapMOHHKy ee OCHOBHOTO TOHA. 
Hil 


| 
yacrotax Bpiue. 1-10° rm KBaplleBad mlacTHHa MOMelllalacb B HaCTpaHBaeMbii 
NOPWHeEM KOaKCHasIbHbIt pe3oHaTOp, CBASAHHbIM C TeHepaTOpoM 50-OMHBIN 
KaOevIeM. ‘ | 

IIponombuble KOmeOaHHA BYoOMb ocH X BOSOY2xKTaMCb B MPAMOYTOJIbHBI 
KBaPI€BbIX IIaCTHHaX, peOpa KOTOPbIX OblIM OPHeEHTHPOBAaHb! MO KPHCTadO 
rpaduyeckum ocim X, Y, ZW MMeJIM Pa3MePbI, COOTBETCTBEHHO, 15; 50; 20 mm 
Jlas oGuapyxKeHusa KoeOaHuii B KBaple HCNOb3OBaIOCh ABeHHe Mupppak 
IH CBeTa Ha YJIbTpasByKe. 

IlpuMenenuad MeToquKa NO3BOHa BOSOYAUTb B TOJICTOM KBapleBOH ma; 
CTHHEe 3BYKOBbIe KONeOaHHA IWMpoKOrO AMama3oHa YaCcTOT BIOTb No 2-10°r 
VM HaOwlOLaTb pH 9TOM AudippakuUMOHHble cneKTpbI 1-ro nopsAAKa. CoOcTBeHHa 
yacTora mlacrHHbl Obiwia 240 xry. IIpu yvacrorax spe 3-108 ry ueTHbIe H He 
yeTHble TaPMOHUKH BO38OyKMaIMcb OMMHAKOBO HHTeHCHBHO, MOSTOMY 4aCTOT; 
YbTpasByKa CleLOBaIM pyr 3a Apyrom uepes uuTepBabI B 240 Kru. B oOmacr 
yacroT pple 6-108 ry KomeOaHHA B MWwlacTHHe BO30yxJaINcb pH 11060 
3HaYeHHH YaCTOTb! TeHepaTopa: HMHTeCHCHBHOCTb JM@PppakUMOHHbIX CMeKTpO 
He 3aBHCesla OT UACTOTbI. DTO CBA3AHO C TEM, YTO WHPHHA Pe3OHAHCHOM KPHBOK 
KBaplleBoli WWIaCTHHbI Ha 9THX YaCTOTAX CTAHOBHUTCA OOJbUIe HHTePBaa YacTO 
MexKy ee rapMonvKamu. IIpu 9TOM B KBaple BOSOyxXaloTCca Oerylve BOJIHBI. 

TakuM o6pa30M, IpHMeHeHHe B OOacTH THMep3SBYKOBbIX YaCTOT TOVJICTHIX 
mwiacTHH X-cpe3a KBaplla NO3BOJIMIO MPH MOMOLMIH OMHOM MWIacTHHb! NOMyyat 
wuO6ylO YacCTOTY 3BYKa, YTO OUEHb BHITOAHO AVIA MPOBeeHHA UCCeAOBaHHH 4a 
CTOTHOH 3aBHCHMOCTH YMpyrHX CBOHCTB BelecTB. 

Ipopezenubie 2ucppakUMOHHbIM MeTOAOM H3MepeHHA CKOPOCTH MpOAOJIbHBIX 
BOJIH B KBaplie upH 20° noKa3aJIH, UTO OHA OCTAaeTCA B IpeesaxX TOUHOCTH ame 
u3zMepeHuli (--1%) mocrosHHOH BO BCeM HCCJIeqOBaHHOM j\Mama30He 4YacToT 
uw paBHa 5750 m/cex. IIpn yacrore 1,64 - 10° rm rakoe 3HaueHHe cKOpocTH N10: 
wyuaeTcA 3 YCIOBHA, YTO yrom Andppakuuu WA pryTHOH wHHuH A = 5780 A 
pape 9°28’, a AmuHa 3ByKOBOH BoHb!E A = 3,52-10°* cm. W3mepenupie 
WupPpakUHOHHbIM MeTOJOM 3Ha4YeHHA JOOPOTHOCTH KBaPleBbIX MWaCTHH Ha 
yactote 5-108 ry Bapbupopanu ot 2500 go 7300. 

B KauectBe MepBoro HCMOIb30BaHHA PaspaboTaHHOM MeTOAMKH OblIO Mpo- 
BeeHO HCCIeqOBaHHve OCOGeHHOCTeH ABeHHA WuddppakWHH cBeTa Ha YJIbTpa- 
3ByKe BbICOKHX UaCTOT, TeOPpeTHYCCKHH 9KCIECPHMEHTAaJIbHO PaCCMOTPeHHBIX 
C. M. Prrrospm B 1935 r. (4). On moKa3am, ¥To Kora oTHOUeHHe )1/A? (/—yau- 
Ha MYTH CBeTa B YJIbTpa3sBYKOBOM Move) CTAHOBUTCA OO ble EAMHULUbI, OObEMHbIM 
XapakTep YJIbTPa3sBYKOBOH PelleTKH OJ2KEH CKa3bIBATbCA B ABJICHHH CeJIeCKTHB- 
Horo (6psrroscKoro) oTpaxkeuua cBeta. I]pu 9TOM MHTeCHCHBHOCTD CBeTAa JWIMHb 
BOJIHbI 2, AudpparMpoBaHHoro Nok yrvioM © OyfeT MaKCHMaJIbHa, ecJIH a | 
MexKy HallpaBJIeHHeM Naaloulero CBeTa H MJIOCKOCTbIO (PpOHTa 3BYKOBOH BOJHBI 
yAOBNeTBOpsAeT ycloBuIo 6 = )/2A = o/2. | 

JlelicTBuTembHO CeIeKTHBHOe OTPaxKeHWe HMeeT MeCTO y2xKe Ha UacTOTAaX 
1—2-10% rm u mposBasercd B aCHMMeTpHH MHTeHCHBHOCTeH cneKTpos +1-ro 
uw -—1-ro mopsyKos. IIpu uactorax spe 2-108 ru, MeHad 3HaK yraa 6, 
MOXHO TOJIbKO NoOvepesHO HaOwWiOMaTb cNekTpbI uu -+ 1l-ro unH — 1-ro no- 
pankos. IIpu JanbuetiieM mopblileHuu YaCTOTH TpeOoBaHUA K TOUHOCTH ycTa- 
HOBKH yrvia § Bospacraior. Hampumep, Ha yacrorax nopsgKa 1-10° ry gas 
HaOJIOJeCHHA XKeNTHIX WIM 3eeHOH MHI PTYTH HeEOOXOMMMO ycTaHaBJIMBaTh 
pa3sHble 3Ha4ueHHA yrua 6. 

CorsacHo Teopuu C. M. Pairopa mp 3aqanHoM 3HaueHHu yruia 8 HHTeHCHB- 
HOCTh AudpPparnpoBanHoro cBeTa OTMMUHA OT HYMA B WHTePBasle YraoB OT 
$, = 20 — nA/l No o,= 20+ nA/l, Koropomy coorsercTByeT HHTepBasl JJLHH 
cBeTOBbIX BOJIH Ah = 2nA2/I, rae n — noKasaTetb npenomienua cpegu. Jleii- 
CTBHTeIbHO, MpH YacTorax Bblue 2-10% ry Hu Wp HCNOMb30BaHHH aMMbI CHOU 
Horo CekTpa B KapTHHe Aupbpakwun HaGMOMaeTcA MMIIb Y3KHH yUAaCTOK CneKT- 
pa amnbl. Usmensa yroa 0, B cnextpe qudphpakiun MoxKHO NoceloBaTebHO 
HaOOLaTb pasHble yYaCTKM CIVIOWIHOrO cnekTpa aMMbl, WwWapHHa KOTOPBIX 
pe3kO COKpalljaeTcA MO Mepe NOBbILIeHHA YacToTHI. Ha uacrorax | — 2- 10° rn 
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Rupp akWHOHHI CMeKTP OT JaMIMbl HaKaJIMBAaHHA MMeeT BU OTAebHOM AHHH, 
yrloBad WIHPHHa KOTOPOH He MpeBbliliaeT WIMPHHLI HHH B AudppakuWHoHHOM 
CeKTpe PTYTHOH JaMIMbl BbICOKOFO JaB/leHHA Ha TeX %Ke uacforax. Takum oOpa- 
30M, rHIep3BYKOBaA pellieTKa B KBaplle TaKxXe€ MOHOXPOMATH3Upyer CBeT, KaK 
KpHCTaJiMyecKad PelleTKa MOHOXPOMAaTH3HPyeT PeHTTeHOBCKOe H3JyUeHHe. 

IIpunomy 6naroqapHocts VM. A. Akossepy 3a mpeqvioxKeHHe TeMbI H BHUMa- 
Hue K paOote u I. I]. Moryiepuy 3a WeHHbIe AMCKyCCHM B XOJe padoTHl. 


MockoBCcKHii rocyapcTBeHHblii yYHUBepcuTeT ~ Ilocrynugo 
um. M. B. Jlomonocosa 9 I 1957 


LMTHPOBAHHAS JIMTEPATYPA 
1E. F. Gross, Phys. Zs., 35, 756 (1934). 2G.R. Ringo, I. W. Fitzgerald, 


B G. Hurdle, Phys. Rev., 72,87 (1947). %C. A.Coxoaos, JAH, 64, 503 (1949). 
fC. M. Putos, K93TO, 5, 843 (1935). 
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®H3HKA 


B. JI. BPOYJIE, B. B. EPEMEHKO u 9. H. PALIBA 


NOrJIOMMEHHE CBETA KPHCTAJIJIAMM CdS * 


(ITpedcmaereno axademuKom |” “C. Jlandc6epeom| 7 I 1957) 


Pa6otamu E. ®. Tpocca c corp. (1) moKa3aHO, 4TO B CMeKTpe Morsoule- 
HHA MOHOKpHcTasoB CdS npu 4,2° K oOnapyxuBaeTCH PA y3KHX MOJOC.| 
STH Mosocbl pacnosox*Kenbl y Kpasx CMOWMHOrO MOriouleHHA HM HHTepNpeTH- 
pyloTca B (') KaK 9KCHTOHHBIE. ‘ 

IIpu uccleloBaHHi BMAHMA TeMMepaTypHbIX HalpAxKeHHH Ha CIeKTPbI NO-| 
rlOW,eHHA KpuctTasso0B CdS (?) Obiia OOHapy2xKeHa CHJIbHaA H3MCHYMBOCTH MowOC! 
clekTpa mpv Mepexoge oT oOpa3ua K OOpasuy. B cBxa3H C STHM ObIIO NpeANpH-| 
HATO HCCJI@MOBaHHe CMeKTPOB MOHOKPHCTaJJIOB TeKcarOHaJIbHOH MOM@HKaLHH | 
CdS npu 20,4° K 8 nomapu30BaHHom cBeTe. McceqospasiHcb OOpasiibl, NO/yueH-| 
Hble HcnapeHuem Cd u S B atmocdepe Ar, ucnapenue Cd B atmocdepe HS + Hy 
MH ucnapeHnem CdS (nepekpuctasiusauua) **. | 

O6pasubl HMenM pasIHUHy!0 Orpanky u KayecTBO MoBepxHocTH. Cpeqn BUX) 
ObIH COBePLIeHHble Tyia{kKve JIeMeCTKH, KPHCTaJIJIbI C MEJIKHM H KPYNHBbIM Pud- 
JIeHHeM H JIBOMHHKH C KOCbIM yracaHHeM OTHOCHTeJIbHO JBOHHHKOBOH OCH. 
TommuHa o6pa30B u3MeHaAsacb OT | no 100 ph. CnexTpbi ucceqoBamHcb Cc ng] 
MOI[bIO MOJIAPH3alHOHHOFO MUKporpoekTopa (°), OarowapA YeMy Ha MIOCKOCTb 
UleIH CheKTporpaa MpoekTHpoBaslocb yBelHYeHHOe B 20 pa3 u306paxKeHHe 
Kpuctanna. VWcnomb3yi KpucTaJiJI wcaH{cKoro wmatTa, Ha ‘bororithernae 
OJHOBPe€MeHHO (HKCHPOBaJIH JBe KOMIMOHEHTHI CMeKTPa, COOTBETCTBYIOUIMe M0- 
MAPH3alHH CBETOBOFO BeKTOPa BAOJIb eKCarOHaJIbHO OCH C M NO NepmeHAMKy-| 
Jispy K Heli. [lepemetieHHeM KPHOCTaTa MO2KHO ObIIO HABOLUTb Ha Uleslb 1060e 
MeCTO KPHCTaJa H MOJIyuaTb CNeKTp OT yuacTKa c pasmMepamu 0,1 x0,0015 mm?. 

Ha puc. la npupegena cxema ciektpa normoujenua Kpuctaina CdS B noms-| 
pH30BaHHOM cBeTe. CrekTp coxepxuT 10 cpaBHHTeIbHO y3KHX MovIoc, pacno- 
JIOXKeHHEIX B HHTepBae 20400—20600 cm™, wu HecKObKO Goslee WIMpOKUX MO- : 
JOC, PaCNONOXKeHHbIX Ha HeMpePEIBHOM (ove, OT KOTOPOrO OHH OTeMAIOTCH 
TOJIbKO B CaMbIX TOHKHX KpucTasiax. B 6oee KOPOTKOBOJIHOBOM O61aCTH OKOIO 
21100 cm? HaunHaeTca ciolHOe normomenue***, | 

IIpexne Bcero oOpatiaeT Ha ceOA BHUMaHHe cna6ad NOApH3aluA Momoc | 


| 
NeNe 9 u 10, Koropble oTYeTIMBO MPOABMAIOTCA B OOeEHX KOMNOHEHTAX CHeKTpa. 


TleHicTBUTeIbHO, B KpucTasuie c cuMMeTpHeli Cd, Bce y3KONOIOCHOe COOCTBeEHHOE | 
NOTIOULEHHE JOJIKHO ObITb CHJIbHO NOJAPH3OBaHO, T. e. KaxKJad HHUA MOKeT 
MPHCYTCTBOBATb HOO B KOMMOHEHTe, MapasembHOH c, WM60 B NepnenwUKyap- 
HOH Cc; Oomee TOPO, CHJIbHO NOMAPH3OBaHHbIM NOJKHO ObITh TaKKe Moromenue. 


* TlonoxKeHo Ha 3aceqaHuH yyeHoro copeta Muctutyta dusuku AH YCCP 3 XII 1956 r. 
** Bee HcceAOBaHHbIe OOpasiibl GObIIM U3roTOBJICHbI B na6opatopuu VM. B. Musenxoit. 


Tlonbsyemca clyyaem BbIpasuTb Hauly Onarogapnocts WM. B. Musernxol u B. 1. ®ypcexrko, 
mio6e3HO MpeXOCTaBHBIIHX HX B Hale pacnopsxKeHue, 


*** B CHJIbHOM norsonjenun 3a 21100 cm-! noxka He ynanocb OOHapyXHTb CTPYKTYPbI, H OHO 
BBITIAQHT CIJIOWHBIM. OHaKO He HCKIIOYeHA BOSMOXKHOCTH, YTO HCCMEOBaHHe eme Gouee TOHKHX 
oOpasuos mp 4,2° K nosBonuT Gonee NOApO6HO H3yYNTb STy O6NacTb NornomeHHsA. 
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OJIM3H BaKaHTHBIX Y3J10B H JOOBIX Pyrux JebeKTOB*, HMelONLUX OCb CHMMeT- 
MH TpeTbero nopsyKa. Ilostomy mowocnr NeNe 9 u 10 MoxHO CBA3aTb TOMbKO 
NMOFIOUeHHeEM ATOMOB IIPHMOBePXHOCTHOPO cylOA WIM ¢* pacnomoxKeHHbIMH 
OObeMe HECHMMeTpHUHEIMH Jedektamu. Bropast BaxkHas OcOOeHHOCTb COCTONT 
TOM, UTO HE TOJbKO B PasHbIX OOpasilax, HOM HA PaA3SAMHUHBX yua- 
TKAX OMHOTO H TOrFO Ke O06Pa3la HHTeCHCHBHOCTb BCeX M0- 
oc NoNo 1—10, ux nonspu3anuna Hu nouoxKeHne B cnekTpe MOryT ObITb pas- 
MuHbIMM. [lostomy ua puc. la yKa3anbl Mpedesbi YaCTOT, B KOTOPbIX B Ppa3HbIx 
Ayuaax PaciONORKeHb! HavOosee Xapaktepuble nowochr NoNe 4 u 10; enyrHuKu 
THX MOJOC OObIUHO CMelI[aloTCaA BMeCcTe C HHMH. 4 


a G 
; 
| I 
: ce A 
"ea 3 
4 
reba : 
S 
; 1 SS Ss 8 Ss < 
SSeueg She 8S S 8 8 
S$ $8 & 8&8 S 8 NS Ns 
Yy—qox 


Puce. 1 


Oco6eHHO yXoOHO HaOI0LaTb H3MeHEHHA B rpymne nosoc NeNe 8—10, yeau- 
€HHO paCclOJIOKeHHOH B C-KOMIOHEHTe; STO MO3BOAeT 10 PoTorpadusm Oovwee 
BePeHHO CYJNTb OO HX H3MeHeHHAX. Ha puc. 16 noKa3aHO THNMYHOe H3MeHe- 
He mosoc NeNe 9 y 10 B c-KOMMOHeHTe B MIpesemax ofHOrO OOpas3ita,’ OTHOCH- 
JIbHaA HHTCHCHBHOCTb OlleHeHa BH3YaJIbHO. PayoM momeljeHa cxeMa KpHCTaJI- 
aC yYKa3aHHeM TOUeK, JIA KOTOPbIX MPHBeeHbI CNeKTpbI. AHaNOrHUHbIe H3Me- 
eHHA MpoucxosAT c nomocamu NeNe 8—10 B KOMMOHeHTe, NepneHAuKysAPHOH 

a Take JpyruMu nmosocamn (NeNe 4, 6, 7), HO MOWIHBIH (oH Jenaer 3aTpyd- 
ATeJIbHbIM HX H3yyeHHe 6e3 OObeEKTHBHOrO choToMeTpupoBaHua. Tlomocpr NeNe 1, 
_ 3, 8 B CheKTpax pa KPHCTaJJIOB MOMHOCTbIO OTCYTCTBYIOT. Y aBaJIOCb, Ha- 
PUMePp, CIIPOeCKTHPOBaTb YUaCTOK KPHCTaJJIa, B CMeKTpe KoToporo nosoca Ne 2 
agaNlacb «IIYHKTHPHOM», HCue3aA H BHOBb MOABJIAACh MO BbICOTE IeJIH. PF 

Xora Bce nowocbl, KpoMe NeNe 9 u 10, Kak NpaBHJO, CHJIbHO NOAPH30BaHbl 
OTCYTCTBYIOT B C-KOMIMOHeHTe, B HECKOJIbKHX OOPa3llaxX CHJIbHO OCaOJIeCHHbIe 
yocht NeNe 4 u 8 yamocb HaOsl0JaTb B C-KOMIIOHeHTe CleKTpa; B clekTpe 
PIeJIbHbIX: Y4aCTKOB OLHOTO U3 O6pa3sloB enouApu3auna momocn Ne 8 Onia 
VeE3BbIUaHHO CHJIbHa. 

Peskaa u3MeHunBocTb nosmoc NeNe 1—10 npu nepexoge oT KpucTaia K KpH-. 
‘aly, H B OCOOeHHOCTH B Npeentax OAHOFO KpHCTallia, Kak HaM lpecTaB- 
1eTCA, CJLYKUT CBAACTEILCTBOM TOPO, YTO OHH He MOFyT OBITb CBA3AHBI C COOCT- 
sHHbIM MOMIOULeHHeM HW Le aJibHOH pelleTKH (B TOM 4UHCIe H IKCHTOHHbIM 
ITIOMLEHHEM) H OGYCJOBJICHbI HaJIM4uHeM JedeKTOB. 

Jina Toro uTOObl YCTaHOBHTb JIOKaIH3allHlo WePeKTOB, OTBeTCTBECHHBIX 34 
yocht NeNe 9 u 10, Obi0 MpoBeeHo 2-MMHYTHOE TpaBJeHHe PasIMYHbIX OOpas- 
BB HCI 1:1. Ilocne rpapseHua HHTeHCHBHOCT MovocE! Ne 10 pesko Bo3pa- 
ajla, H OHA OKa3bIBalaCb OYCHb CHJIbHOM axe B TeX yYacCTKaX KPHCTaJJa, 


* Tom edextamu NOHMMaIOTCA mOObIe HapylleHHA MpaBHsbHO! KPHcTasHYeCKOH CTpyK- 
pbl, BKOUaH BakaHCHH, MpHMeCcHbIe WeHTPbI, NHCOKAMH H T. I. 
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B CIleKTpaX KOTOPbIX lO TpaBJICHHA OHA OTCYTCTBOBAaIAa. CilefOBaTeMbHO, MOPIO 
UleHHe B STOM culy¥ae, MO Kpalineli Mepe YaCTHYHO, JOKAJIHM30BaHO B MOBepXx 
HOCTHOM cyloe, MOABeprarolleMcs UCKaxKeHHIO pH TpaBleHHH. MoxkHO yMaTb 
UTO JeteKTbI, OTBETCTBEHHbIe 3a MOPIOWeHHe B OCTAJIbHbIX, CHJIbHO MOJIAPU30 
BaHHbIX MOOCaX pacmpeyeseHbl B OObeMe. ) 

EctecTBeHHO Mpe(loulox%KUTb, TO OM30cTb Hosoc NeNe 1—10 k cnOLIHOM 
NOPMOULCHHIO BbIZBAaHa TeM, YTO OHH OGOYCVJIOBJIeHbI He BO3OyxKAeHHeM cad 
CBASAHHbIX IJICEKTPOHOB, MpHHawexkKallux NedeKkTaM, a NepexOaMu IJIeKTPO 
HOB, MpHHaviexkaujux cocelHHM c J\eeKTaMH MOHAM OCHOBHOFO BEeILeCTB: 
(T. €., UTO OHM B H3BECTHOM CTeMeHH aHaJOrM4Hbl «- HW B-MoOCaM B CleKTpa: 
WeIOUHO-ravlIOWHbIX KpuctTaoB (*)). Ecutm 9To cooTBeTcTByeT AelCTBHTedb 
HOCTH, TO MO2KHO OXHaTb CyU[eCTBOBAHHA B MHPpPakpacHoH OOMACTH CNeKTPi 
MoOc MpHMecHOrO MOrOUleHHA, C KOTOPbIMH CBASAHbI HeEKOTOPbIe M3 MOO 
NeNe 1—10 1 «reHbio» KoTOpbIxX OHM ABAAIOTCA. MHTepecHO Tak2Ke BbIACHHAT 
CylecTByeT JIM KOPpeALMA MEXKLY CoTOIIeKTpHYeCKOH UYBCTBUTEIbHOCTb 
KPHCTaJIJIOB H HHTeHCHBHOCTHIO Nomoc NeNe 1—10 B cnexrpax. PaOota B 9TON 
HallpaBJICHHH B HaCTOAMee BPeMA MpPOBOAHNTCA. , 


Kak Opi0 ormeueno C. VW. Texapom mpn o6cy2feHuH HacTosuleH padoTb 
9KCIePHMeHTAaM M0 MOFIOWLeHHIO He NPOTHBOPeyuT Tak2%Ke MpeMoowenHe, UT 
HekoTopble 43 nosioc NeNe 1—10 o6ycoBmeHbI MepexOaMH B 9KCHTOHHBIe CO 
CTOAHHA, KOTOPble 3alipelleHbl B HeaIbHOM pellleTKe M paspellaloTca BCE 
CTBHe HapYlleHHA ee NpaBHJIbHOCTH BHYTPeHHUMU JepopMalnamu. Paccmotpe 
HHe MeTOJOM TeOpHu py MoKa3biBaeT, YTO JIMIWb HeEMHOrHe BHAI MesbopmMa 
WH B pellierKe Cé, MOryT IpHBecTH K HaGvIOMaeMO Ha 9KCMePHMeHTe NOJAPH 


3alluH momoc normoujenua NoNe 1—7 B nsocKocTu, MepneHAMKYAPHOH OCH 
HaHOoslee MpOCTHIM H3 HUX ABJIAeTCH H3PHOaHHe MIOCKOCTH, NepreHAHKYJAPHOU 
Cc COXpaHeHHeM OCH BTOporo NopsAyKa. OfHakO BBHAy He3aKOHOMePHOrO H3M 
He€HHA OTHOCHTeJIbHbIX MHTCHCHBHOCTeH OTJIbHbIX MOsIOC MpH Mepexose oO 
KpHCTaJlla K KPHCTaJJIy HM B OCOOeHHOCTH B Mpeesax OfHOrO OOpasila, BeC! 
HaOop novoc NeNe 1—10 He Moxer ObITb OTHECeH 3a C¥eT pa3peleHHA 3alp 
ULCHHbIX TMepexOoB. 

Boi uccleqoBaHbl TaKxKe CNeKTPbI JIOMHMHECIeHLMH MOHOKpucTas0B Cdé 
mp Temnepatype 20,4° K*. HaOmtoqamacb Kak 3eleHad, TaK HM rowyOaA JIKOM 
Hecllenyna (°). He ocTanaBlMBadCb Ha MOAPpOOHOM omucaHuM BCex erase 
cileKTpa HW ero TeMMepaTyPHOH 3aBHCHMOCTH, OTMeETHM OJHY eFo Ba2xKHY!O OCOOeR 
HocTb. B cnekTpe o¥eHb TOHKOFO KpHCTasa (BLIOOP MaJIOH TOJIUIMHbI ZMKTO 
BaJICH HeOOXOJMMOCTbIO YMeHbIUHTh peaOcopOuuio) HaGsOdalucb Y3KH 
MOJOCbI TOJYOOH JIOMMHECIEHIMM, COOTBeTCTBYIOUNMe MO YacTOTaM MOw0Cal 
normoujenHsA 1,2, 4, 8—10; sro cormacyerea c paGoto (°), re yKa3bIBaeTCA H 
coBlaweHHe pala movoc JOMMHecHeHuuN mp 77° K uw mormomenua npu 4,2° K 
Kpome Toro, B clektpe BHAHbI Gosee .IMHHOBOJIHOBbIe NOMOCHI ToyOoH JOM 
HeclleHwHu (’) H CepuaA Ooulee WIMpOKHX MONoc 3eNeHou moMHHecHeHyMH. Ili 
HalleMy MHCHHIO, OJHOBPeMeHHOe MPHCyTCTBHe B CMeKTpe JIOMHHeCILeHIH) 
YKa3aHHbIX LeCTH MOJIOC ABJIACTCA CBHUJeETeIbCTBOM TOTO, UTO OHH CBA3AHE 
He C 9KCHTOHHbIMH COCTOAHHAMH, a C 3JIEKTPOHHbIMM MepexoamMu BOMH3H Ie 
dextos. J[elicrautenbuo, npu 20,4° K (kT = 14 cm!) mtomuHecteHuHA MOxe! 
MPOXOJUTb OJHOBPeMeHHO C CHCTeMbI YpoBHelt (1—10), pacmooxeHHbIX B HHTeP 
Bale, MocTuratoulem ~200 cm+, TobKO B TOM cyIyUae, eCJIH B BO3O0Y2KJe@HHON 
COCTOAHHH He YCIleBaeT yCTAHOBUTbCA PaBHOBeCHoe pacmpeseseHuve, 4TO pel 
CTABJIACTCA KPaHHe MaJIOBeEPOATHHIM JIA IKCHTOHHbIX COCTOAHUM. ITO BO3MOXH* 
JIMUIb, CCIM STH YPOBHH NPHHaAeExKaT NPOCTPaHCTBEHHO Pa3jleJIeHHbIM JetbekTaM 

B 3akitOueHHe HeEOOXOAMMO OTMETHTD, YTO B WIMpOKUX Moocax NeNe 11—17 
MPHCYTCTBYIOWIMX B OOCHX KOMMOHeHTaX CMekTpa, HaM He yJlaocb HaliTH pag 
JIMUMA, H OHH OKa3aIMCb MpakTH¥eCKH He€M3MCHHbIMH Y BCeX OOpasiloB HH 


| 


* 1 > 
CBerT moMMHeCKeHUMH, BO36yxKTaeMbIit CKBO3b YePHHI BYOBCKUA muNnbTP, nNpexme ye 
ee Ha ad clekTporpada, Mpoxogzus yepes oOpa3ell (Tak Ha3bIBaemoe (poTorpadbupoBaHH 
Ha mpocser), | 
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ex yuacrkax. Mb Hajleemca, 4TO MocseyoulHe H3MepeHHA HHTeHCHBHOCTH 
SBONAT MOJIHOCTbIO OTJCJIMTb NOFoOuleHHe, OOYCJIOBeHMOe HaJiMuneM Jle- 
eKTOB, OT NOMIOWeHHA WeaIbHOW pelleTKH MH BbISCHHTb CTPyKTYpy Kpas 
OCTBEHHOFO NMOriouwleHHaA B Kpuctasue CdS. 

Mbl 10J1b3 yeMCsa CJLYUaeM BbIPASHTb HCKPeHHIOW GOviarosapHocTb aka. YCCP 
. E. JlamKapesy u un.-xopp. AH YCCP A. ®. IIpuxorpKo 3a o6cyxseHHe 
ACTOAMeH paOoTb! H PAX WeHHbIX 3aMeyaHH Mp ee BBINOJIHeHHH. 


# 
VMucrutyt dusky Tloecrynuso 


Axaylemuu HayK YCCP 7 1 1957 
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PHSHKA 


B. C. HEMOPEHT u B. Ml. KJIOUKOB 


’ 3ABHCHMOCTb CNEKTPOB NOMPIOWWEHHSA MAPOB ; 
OPFAHWYECKUX COEJMHEHWM OT KOHLTEHTPALMN 


(ITpedcmaeaexo axademuxom A. H. Tepenunoim 14 I 1957) | 


Tipu ucceqopanusx (', *) duryopecienttuH mapos B-HapTHtaMuHa OAH HE 
HaC YCTaHOBHJI 3aBHCHMOCTb KoodppullMeHTa MOPOULeHHA MapOB OT UX yMpyro; 
ctu. B Jlambueliiem, NpH W3y4eHHH CMeKTPOB NOrIOuleHHA MU dslyopecteHuy 
CeMeliCTBa 3aMeCLICHHbIX (TaiuMuyoB (*® °), MbI He HallJIH CYULeECTBeHHbIX H3Me- 
HeHHH CieKTPOB MOMIOWeHHA MapOB B 3aBHCHMOCTH OT HX JaBJIeHHA, H3MeCHAIW: 
Uerocsd B CpaBHUTeJIbHO y3KHX Npesesax BO1u3H 0,1 mM pT. cr. Hapsgy c stm) 
MbI CoBMecTHO c A. A. ComoOBHUKOBEIM (°) ycTaHOBHJIH, YTO WOOaBseHHe rena 
K TlapaM 3-2uMeTuIaMHHO-6-aMHHOPTaIMMHJla BbISbIBaeT YMCHbINeHHe UX KOIqy 
(pHILMeHTa MOrMOWeHHA CO CBOEOOVAa3HbIMM 3aBMCHMOCTAMH OT yHpyrocTu napoE! 
(bTasIMMua, aHaJIOrHYHbIMM TeM, KOTOPble OblvIH OOHapy2KeHb! B (*) WA mapOE 
B-HapTHaMuHa. OTOT pe3yJIbTaT NOKAa3bIBaeT, UTO Mex Ly MOJeKyaMH 3-uMe? 
THJ1AMHHO-6-aMHHOTaIHMHfla CYULeECTByeT B3aHMOJeHCTBHe, MpOABJIATOULeeCs:! 
IIpH 3HaUHTeJIbHO MeHbIUMX YIPYyrOcTAX, YeM HCNOMb30BaHHe MPH H3MepeHHAY, 
norjomenua B (4, °). B cBa3H C STHM TpesCTaBJIAIO HHTepec HCCJIELOBaTb 3a: 
BHCHMOCTb CIe€KTPOB MOPIOULeHHA MapOB pAa apOMaTHYeCKHX COeMHeEHHH OF 
UX KOHIeHTpallHu, H3MeHAIOUeHCA B IWHPOKHX Mpesemax. | 

B KauectBe 06beKTOB HCCIeLOBaHHA OblIH BbIOpaHb! COeMMHEHUA, MPHHawey 
*Kallve CormacHo. Kaccupukalluu, MpeqioxweHHoH B (°, 7), K Ppa3IMUHbIM KaTe 
rOpHAM, a HMeHHO: aHTpallen (1), 3-akeTHramuHopTamumuy (II), 3-amuHodtray 
umMuy (III) wu 3-qumetusamuHo-6-amuHodtamumug (IV). Monekysbi BeujectBa I 
oOsaaiolero CMeKTpaMH C YaCTHYHO PaspellieCHHOH CTPYKTYPOH, OTHOCATCH! 
K IIPOCTbIM MHOFOaTOMHBIM MOviekysiaM. Y BeujectB II, II] u IV Onin Hatiqen 
(*, °) cmmommHble cneKTpbl. OHH OTHOCATCA K CJIOXKHEIM MHOPOaTOMHBIM MOVIeKY}| 
aamM, mpHuem or II k III u IV nponcxogquT nepexoy oT MOLYAMMOHHBIX CMeKT 
pOB K CIleKTpaM 3aTyXaHHa. | 

VismepeHua mpousBoqMHCb Ha yCTaHOBKe, OmMcaHHoli B (5), mpuuyem asi 
OouIbIUMX KOHWeHTpalluli (aBneHne napos ~5—O,1 mm pr. cr.) Obi ucnoOmb| 
3O0BaHbl KBaplleBble KIOBeTHI JIMHOK 2 wu 40 cM, a AA H3MepeHHH MpH MeHbIIMy 
KOHIeHTpaluax (qaBmenne napos 10-+—10? wm pt. cr.) 6pila nocrpoeHa m0 cxed 
Me Yailita (’), ycoBepmencTBoBaHHoli Bepniuteitiuom u TepuGeprom (8), K1oBeré 
MHOTFOKPaTHOPO MpOXOAKMeHHA, NOSBOAIOMLAA OCYWECTBAATh H3MepeHuA C WH 
HOW OnTuyecKoro nyTH Wo 40 M. Paquyc KPHMBU3HbI 3epKa KIOBeTHI paBeH | M4 
YupyrocTu apoB MpOM3BOAHIX PTaHMUa B 3aBHCHMOCTH OT TemMepaTypE 
ObIH ONpeAeeHbI OJHUM U3 Hac (°). 

Pe3yJIbTaTbI OCHOBHBIX HCCeOBaHMli MpecTaBseHbI Ha puc. 1, Ha KOTOPON 
MO OCH OPAHHAT OTOMKeHbI OTHOCHTEJIbHbIC SHAYCHHA KOSpUUMeHTA MOTION 
HUA form = /Syaxe- GHAYCHHA KOHIeCHTpalui, K KOTOPbIM OTHOCATCA KPHBBI 
puc. 1, a Takeke 3Ha4eHHA HHTeCHCHBHOCTe MOC NpHBexeHbI B TAG. 1. 

Hi3 pucyHka cieqyeT, YTO NpH H3MeHeHHAX KOHMeHTPallMu B ONpeleneHAC 
MHTepBaJIe MPOHCXOAAT H3Me€HEHHA CPOPMbI CMeEKTPOB NOTOWeHHA, MpHyeM xa 
pakTep W3MeHeHHH HM, TlaBHbIM OOpasoM, OOMaCTb KOHMWeHTpalluli, B KOTOPBI 
STH H3MCHCHHA MPOHCXOMAT, 3aBUCAT OT pOJla H3YUAeMbIX MONeKY.J. | 
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PaccMoTpuM XapakTep 9THX H3MeHeHHii Ha IpHMepe mapos 3-aMHHOpTas1HMu- 
4, HCCJIe€MOBAHHbIX B HAHOONee LIMPOKOM MHTepBasle KOHIenTpauuii (60-1015— 
—0,038-10'° Monexya/cm® uu 3,6—1,9-10-° wm pr. cr.). YMenbuenue Kon- 
enTpannn oT 60-10! no 2,5 - 10'® Monexy1/cm® He BbI3bIBaeT HUKAKUX H3Me- 


Ta6nauua 1 


BemlectBo sgtacty pene arent ia eee eal 
Moviek y J1/CM? IlYTH, CM puc. 1 
I, Autpauex 493 1,85-40-1 3,6 42 a 
493 Ae Oe 3,4 42 6 
493 9) 3-10=2* 1,8 42 6 
493 4,8-10-2 0,95 42 2 
I]. 3-ayeTuaamuHo- 498 3,20-1071 6,3 42 a 
‘ oT anuMuy 498 8,6-10-2 1,6 42, 6 
498 3,6-40-2 Or7 42, 6 
498 2 Oma 0,5 42, 2 
498 2-10-2 0739 42 e 
Il. 3-amnnopran- 518 3,08 60 2 a 
MMH, 493 A 20 Oat Deoe 42 a 
493 6,2-10-2 1,26 42 2 
463 2,6-10-2 0,47 400 6 
463 4,2°10=" OF25 400 

463° 5,2:10-3 0,105 1600 0 
463 3,15-40-3* 0,065 2000 6 
463 4,9-410-3 0,038 3200 6 
IV. 3-qumMeTHamMu- 503 AAO 2,26 42 6 
* HO-6-amMHHOdT aw- 450 oe 221058 0,44 1600 6 
MMH] 450 om lOme 0,07 1600 6 


* TlaBseHuaA, pH KOTOPIX NpeKpallaloTCH H3MCHCHHA CIMeKTPOB. 


[eHHH B copMe cmekTpa. JlambHelilmiee MOHM2KeHHe KOHWeHTpalun Jo 0,1 - 101° 
fouekyJ1/cM? COMpOBOxaeTcCA HeOOJbIUHM Cy2XeCHHEM TIOJIOCbI MH MOCTeMeHHbIM 
€ CMEILCHHeM B CTOPOHY OdJIbIIHX YaCTOT, a 3aTeEM MOABJICHHEM CJIeEQOB KOvIe- 
ATEJIbHOH CTPyKTYpPbl CleKTpa (H3JIOM KPHBOH), KOTOpad pH MaibHeHWwemM 
(OHWKeEHHM KOHUeHTpaunu oT 0,065 - 104° zo 0,038 - 10! momexya/cm? He 
TaHOBHTCA Ooee peskOH — BH CiekTpa MepectTaeT 3aBHCeTb OT KOHILeHTpa- 
(MH. TakuM OOpa30M, OGacTb KOHIeHTpalluit NapoB 3-aMHHodpTasuMuya, B KO- 
Opol MpOvCcxOAUHT H3MeHeHHe (POpMbI CekTpa, 3aKNOUeHa IIPHMepHO B HHTep- 
ane 0,1 - 104° — 1 - 10!5 momexyat/cm?. 

Jipyrue BemectBa Obiwin ucceqOBaHbI B OOsIee yY3KOH OOsaCTH KOHIeHTpa- 
Hii, TEM He MeHee H3 IIPHBeeCHHbIX JaHHbIX CleqyeT, UTO B Clyyae 3-alleTHJI- 
MHHOPTaIuMufa WpekpalieHve H3MeHeHH (OpMbI CeKTpa MpH MOHMKeHHH 
ABJICHHA MpOHCXOLUT Mp KoHWenTpatiun 0,5 - 10'® Momeky./cm’, a B Cayuae 
HTpalesa — pH KoHuWenTpaunu 1,8 - 10° monexy.t/cm®. 

Takum o6pa30M, 10 Mepe Mepexofa OT anTpallena K 3-aMMHOdpTanuMUAy 
aOlioqaeTca YMeHbINeHHe HuKHeH TpaHM4HO KOHWeHTpallMN, MPH KOTOPOH 
AUHHaIOTCA H3MeHeEHHA CPOPMbI CMeKTPOB, T. €. ME2XKMOJIeKYJAPHbIe B3AaHMOeH- 
TBUA YCHUJIMBalOTCA C YBeJIMYCHHeM CTeNeHH BHYTPHMOJICKYJAPHbIX B3aHMO- 
lelicTBuH (4, *). 

@MopMa cieKTpOB UCcCcIeloBaHHOrTO HaMH 3-.UMeTHJIaMHHO-6-aMuHOdras- 
MUJla He H3MCHAeTCA JaxKe pH NOHM2KeCHHH KOHIeHTpaluH 0 0,07 - 101° mo- 
exysi/cm?. Orciofa culeqyeT, ¥TO HOO U3MeHeHHA CMeKTpa HacTyMaioT IpH 
We MCHbINMX KOHIeHTpalluAX, UeM B CTy4ae 3-amuHOdraMMusa, HOO B pac- 
MaTPHBaeMOM CJlydae 9TH B3aHMOJeHCTBHA He MOFYT OKa3aTb BMAHMA Ha (pop- 
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My CII€KTpaJIbHOM MOJIOCHI, mpedcTaBAouleH CMeKTp 3aTyXaHHA, Moker | 
oOpa30BaHuA KOTOPOrO, MO-BAMMOMY, OTAMYeH OT TakKOBOTO AVIA Beille Es 
II, III] (°). Bropoe ypesnouomwenne MpelcTaBlAerca 6oulee BePOATHHIM, 

CKOJIbKY BJIMAHHe PeJIMA Ha CMeKTPbI 3-.MMeTHJIAaMHHO-6-aMuHOdrasuMuya T0- 


Puce. 1 


Ka3biBaeT (°), TO paCCMaTPHBaeMble B3aMMOJeHCTBUA B JaHHOM CJly¥ae HMeIOT 
MeCTO. 

B HaluMx uccieloBanusx (*, ©) cieKTpOB 3aMeLeHHbIX (pPTaJIMMUOB, KOTOPbIe 
ObIIH NpOBeeHbI MPH ypyrocTax napos oT 0,1 yo 0,4 mM pT. cT., Ha OCHOBaHAM 
He€3aBHCHMOCTH CIeKTPOB NOFIOWLCHHA MapoB OT yipyrocTu Obl cqewaH BBIBOL, 
YTO CIMVIOWHOH XapakTep NOJIYYeCHHBIX CMeKTPOB 0683aH CBOMM Mmpoucxoxye- 
HH€M HCKJNOUHTeIbHO BHYTPHMOJICKYJIAPHBIM B3aHMOeHCTBUAM. PesysbTaTbt 
HaCTOAMerO UCCeOBaHHA NOKA3bIBAaIOT, YTO B eCHCTBUTEJIbHOCTH (popMa CmeKT- 
PpOB epBbIX WIeCHOB HCCIeqOBaHHOrO pAa ONpeseAeTCH He TOJIbKO BHYTPH-, 
HO HW M@2KMOJIeKYJIAPHbIMH B3aMMOetcTBHAMH. Ilo Mepe yBeIH¥eHHA cTeneHH 
BHYTPUHMOJeKYJIAPHbIX B3AMMOReHCTBHH, MO CTeMeHH KOTOPHIX BellecTBa OBIH 
pacnooOx*KeHbl B PAA B padore (*), BIMAHHE MOXKMOVJIEKYJAPHBIX CHJI Ha CeKTPbI 
ocla6AeTCA. 

Crenyer CelaTb HeCKOIbKO MpeLBapUTebHbIX 3aMe4UaHHIi OTHOCHTeIbHO 
MIpHPOAbl PaCCMaTPHBAeMbIX MEXMOJICKYJIAPHBIX B3AHMOJElCTBHH. 

Hs mpwBeyenubix JaHHbIX CJleqyeT, UTO MEXKMOCKYJIAPHbIe BSAHMOJeHCTBUA, 
BBISbIBAIOIMe H3MCHEHHE (OPMbI CMeKTPOB, MpoucxoAAT mH60 Ha OOJIbUIMX 
PpaccTOAHHAX NMOpAKa COTeH aHrcTpeM, HOO xe — eCIM COOTBeTCTBYIOUINe 
BOSMYILCHHA MOJICKYJIAPHbIX CHCTEM NPOHCXOAAT MPH 6IM3KOM CTOJIKHOBeEHHU— 
BOSMYULCHHOe COCTOAHHEe MOJIeKyJIbl COXpaHseTca B TeyeHwe 10°’—10°° cex. 
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“ae CTOJIKHOBeHUA, Mpl He pacnomaraeM JaHHbIMH, KOTOpbIe NOsBONHIH ObI 
JIaTb BbIOOp MexK]ly STHMH JBYMA KpalHHMM TOUKaMM 3peHHsA. 

CielyeT 3aMeTHTb, YTO JOMYyIeHHe CTOJKHOBEHHSA MexK]y HCCJeLyeMbIMH 
M€KYJAMH IpHBOAWT K H3MCHeCHHAM HX CTPOCHHA, COXpaHAIOUIUMCA B TeyeHHe 
1OCHTEJIbHO JVIHTeJIbHOrO MpOMeKYTKa BpeMeHH HopsyKa 10° cek., 9KBHBa- 
HTHO MpPeMMOMORKeHHIO, UTO NepexOA MOMeKYJIbI H3 BOSMYILCHHOFO COCTOAHHA 
[OPMaJIbHOe CONPAKEH C NPeOOJICHHeM HEKOTOPOFO MOTeHUHAaIbHOrO Oapbepa. 
Jlonymenne B3aMMOJeHCTBUA Ha OOJIbUIMX PaCCTOAHUAX ZKBUBAJICHTHO MIped- 
lOWKEHHIO, UYTO OTHOCHTEJIbHO CaOble M@XKMOJICKYJIAPHbIe B3aMMOJelicTBUA 
ryT BbISBaTb TaKHe H3MCHEHHA AMeEPHOrO CTPOEHHA MOWeKYJIbI HIM COCTOAHHA 
SJIEKTPOHHOH OOOJIOUKH, KOTOPbIe MPHBOAAT K 3aM€THOMY H3MeHEHHIO Xa- 
KTepa 9JICKTPOHHbIX CNeKTpoB. Pacuerbl, MpoBeseHHble KoybcoHom u_ Jieii- 
com (''), a Takxe XO H Xepuiderbzepom (1%) c ucNOIb30BaHHeM MpeorxKex- 
ro Jlouqouom (1°) MeToqa «MOHOnOsel», MOKasbIBaIOT, UTO B CuIy4ae Mporsa- 
sHHBIX MOJICKYJI C KOHBbIOTHPOBAaHHbIMH CBA3AMH B3aHMOeHCTBUA. MexKILy 
JIEKTPOHHBIMH OOOMOUKAMH COCTABJAIOT MpeobaTarolllylo YacTbh uCiepcHoH- 
Ix cHJI. MoxKHO OXKHJaTb NOSTOMY, YTO MEXKMOJEKYAPHbIE B3ANMOeHCTBHA 
HallieM CJIy4ae BHISbIBAIOT HEKOTOPble CMEULEHHA MOXBYXKHbIX 7-9JICKTPOHHBbIX 
OO“eK. OTH CMeLCHHA HW MOryT ObITh MPHYHHOH PasMbITHA CHeKTPOB. 


Tlocrynuo 
9 I 1957 
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PHSHKA 


K. WH. PO3FAYEB uw B. A. ®ABPHKAHT 


O CTYNEHYATOM BO3BYXKJEHHH ATOMOB 


(ITpedcmaeaexo axademuxom M. A. Jleonxmosusem 9 I 1957) 


Jo cux Op UMeHCb TOUIbKO KOCBCHHbI€ 9KCICPHMeHTaJIbHble LaHHble O Mpo- 
weccax CTYMeHYaTOrO BO3SOYXKACHHA ATOMOB 2/IEKTPOHHbIMH yapamu ('). Teope- 
THYeCKHe OWCHKH BePpOATHOCTeH MpoleccoB cTynmeHuaTorO. BOsOyxKAeHHA HOCAT 
IpHOuIM2KeHHbIM Xapaktep (7). I[IpH sTHx mpomeccax mpeABapHTeIbHO BO30yx- 
J[CHHbIM ATOM HCMbITHIBAeT HeyMpyroe coyapenue C BICKTPOHOM, MepeBORALL 
9TOT aTOM Ha Oovlee BLICOKHH 2HepreTuuecKHH ypoBeHb. IloreHiuan Bos6yxJe- 
HHA yxKe Bo3OyxKeHHOrO aTOMa MOXeT ObITb 3HAYHTeJIbHO HH%Ke NOTeHWMasa 
mpamoro Bo3s6yxKeHuA. IlocmeqHee OOcCTOATeJIbCTBO MPHBOAMT K TOMY, YTO 
B mpolleccax CTyMeH4aToro BO3OyKTeHHA JO BEpXHUX SHEpreTHyecKUX yPOBHeH 
O2KHA yUaCTBOBaTb Topa3qo Odubilad WOMA BCeX 3/eCKTPOHOB Tla3MbI pas- 
paqja, 4eM B mpoleccax mpsamoro Bo3sOyxeHuA. Kpome Toro, sppeKTHBHOe ce- 
yeHHe BO3OyYXJCHHOFO aTOMa JOJ2KHO MpeBblilaTb appeKTHBHOe CeyeHHe HOp- 
MaJIbHoro aToma. Bee 9To JlemaeT pOJIb CTYNeHYATHIX MpOWeccoB B ra3s0BOM pa3- 
page OueHb BaxKHOH. 

Ile1b HacToAel paOorbl COCTOAIa B IPAMOM 9SKCIepHMeHTaJIbHOM JlOKa3a- 
TeJIbCTBE CYIULeCCTBOBAHHA TpoleccoOB 3IeEKTPOHHOTO CTyNeHu¥aTorO Bo3Oyxse- 
HHA H B ONpeeJIeHHH MapaMeTPOB, XapaKTepH3YIOllNX ITH Mpoulecchl. Ham 
SKCIe€PHMeHTbI ABJIAIOTCA SJIEKTPOHHbIM AHAJIOTOM H3BeCTHbIX OMbITOB WyoxT-| 
Oay2pa u Byfa mo crynenuaTOMy ONTHYeCKOMYy BO3O0y2xKeCHHIO ATOMOB (?). 

B kauyectBe oObekTa HCCJeAOBaHHH Obit BLIOpaH BUAUMbIA TpunmeT pTyTH 
(5461; 4358; 4047 A) c norenuuasom BosOyxaeHuA 7,73 3B (ypoBeHb 7°5)). 
B 9TOM cay4ae BO3MO%KHO CTyMeH¥aToe BO3s6yxKeHHe Cc ypoBHelt 6°P, 4.5 al 
6'P,. Oco6eHHO GobUIHe KOHILEHTPaIlLHH ATOMOB JOJXKHbI ObITb Ha MeTACTaOHJIb-: 
HbIX YPOBHAX 6°P, 9. | 

ATOMbI PTYTH MOrytT ObITbh BOsOyxXTeHbI JO ypoBHelt 6P mu60 3meKTPOHHBIMH! 
yapamu, J1M00 OOlyYeHHeM pesOHaHCHbIMH JHHUAMM. Bropoli cmoco6 umeer psy 
IIPCHMYINeECTB, HO CBA3AH C YCJIOMKHECHHEM SKCMePHMeHTaJIbHOM MeTOAMKH, HI 
mMosTOMy OyJeT HCNOMb30BaH HAMM mo3qHee. | 

B nacrosuyeli paOore Obl MpHMeHeH nepBbiii MeTOX. OkKcnepuMeHTabHaA’ 
TpyOKa C 9JIeKTPOHHOM MyUIKOM, Marouleli Me/WIeHHbIe SIeCKTPOHbI, HMesla KOH-- 
CTPpyKWMIo, Mpesiowennyr1o Xause u WladpepHuxtom (4). U3nyuenue Bugumoros 
TpumeTa PerHcTpHpoBaOcb mpH MOMOuM cneKTporpada MCII-51 Kxax doro-- 
rpadwyeckv, Tak HW 13-KacKaqHbIM cbOTOYMHOXKUTeIeM C CYPMAHO-LesHeBbIM 
KaToqoM. ®oToTroKH ycCHJIMBamHcb m0 cxeme JiwOpuyKa—Bpayna c smamnoit’ 
QM-4. MakcuMaibHad 9Heprusdt 2JIeKTPOHOB KOHTPOJMpoBamach MO MeTOLY; 
3alepxKHBalowlero MOA. : 

71s waOsoqeHuA cTynew4aTHIX MpoleccoB cekyeT MM60 NOBBIUATh CHUTY; 
TOKa, MOO NOBbIMATh LaBeHHe MapoOB PTYTH B 9KCIePHMeHTaMbHOH TpyOKe.. 
Halu OnbiTbl M0Ka3saM, YTO XOPOLMIMe PeSYMbTATHI aeT MOBHILIEHHe TaBseHHA 
qo 0,5—1 mM pr. cr. [pu Takux 2aBsleHMAX UM IPH TOKAaX Ha KOMeKTOp MopsnKa 
5—10 va Obit nowyyed ABHBIM adppekT crynenuaToro Bo3s6y2xKeHUA. | 
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Ha pune. ] H300parxKeHa O[Ha H3 SKCMePHMeHTAIbHBIX KPHBBIX Dia 3enenoit 
aH 5461 A. Ilo ocu aOcunce ormoxKena aHeprusa SJIEKTPOHOB, a 10 OCH OpAH 
aT — *OTOTOK B OTHOCHTE/IbHBIX eHHUILaX. 
ma6oe cBeyenHe HaGsOJaocb, HauHHaA MIpH- 
epHO c 5 5B. 

Bea uacrb KpuBol, exKaulad epee 7,73 938, 
JOTBETCTByeT aKTaM CTyNeH4aTOrO BoOsbyxKJe- 
Mi B YHNCTOM Bue. Kpytoi noxbem kpuHBoii 
OH SHEPrHAX, MpeBbiuawmux 8 3B, OObAC- 
1eTCA ObICTPpbIM HapacTaHHeM  9pPeKTHBHOrO 
4YeHHA =A = mpoleccoB MpxAMOrO  BOS3- 
y>KJMCHHA. 

TlonoxkeHHe MaKCHMyMa HeMHOTO CABHHYTO 
1paBO N10 CpaBHeHHIO C MaKCHMYMOM (pyHK- 
M1 BosOyxKeHHA ypoBHA 6°P, (6,6 9B), 4uTO 
1OIHe ecTecTBeHHO. IloqpoOnbli aHamH3 dop- 
bI KPHBOH 3aTpyIHAeTCA TeM, UTO HeH3BeCTHbI 
UHbIC (PYHKIMN BOsOyxKeHHA YypOBHell 6°P, > 
oP). ; 

IIpeyqBaputTembHbIe UsMepeHuaA oKa3asn, 
f(O MHTCHCHBHOCTh JIHHME BUAHMOrO TpuMeTa Puc. 1. 3aBucuMocth oToTOKa oT 

; 9HePrHH 9JIEKTPOHOB 
AcTeT B OOJlaCTH CTyNeHYaTOrO BOsOyxK,eHHA 
SHMEpHO KBajlpaTHYHO C pOcTOM CHubI TOKa. Taky!0 3aKOHOMePHCCTb cyle- 
BAO OXRKUJaTb MPH MOCTOAHHOH MpOOJKUTEJbHOCTH | KH3HH ATOMOB Ha 
DOBHAX 6P. 


MockoBcKHH 3HepreTHuecKHH HHCTHTYT Ilocrynuso 
um. B. M. Momotosa ff AL Sten 


IHMTHPOBAHHAA JIMTEPATYPA 


1B. @DabpuKkantT, ® Byraesa, HW. Uupr, KOTO, 8, 35 (1938); V. Fabri- 
mrt F Bittaewa, I. Zirg, Sows Phys., 13, 23: (1988); H. Massey; 
Burhop, Electron and Ionic Impact Phenomena, Oxford, 1952, p.68—71. > b. A Bo p- 
Ku i, KOTO, 17, 315 (1947). 2.Ce Fic lit-bea te te ePhiysy Zs. pole eG3o 4a (L920): 
)Wood, Phil. Mag., 50, 775 (1925); 4, 466 (1927). *W. Hanle, W. Schat- 
mond cht, Ann. Phys., 6, 905 (1930). 
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floxnaayp AkawemunM Hayk CECE 
‘ 1957. Tom 114, Ne 3 
aN 


PH3HK: 


H. A. YEPHHKOB 


PEJATHBUCTCKHA MHTEPPAJ! CTOJIKHOBEHHM 


(IIpedcmaeaeno axademukom B. A. Poxom 14 I 1957) 


Ilyerh wekoTopaad uacTula « monlayaeT B BelllecTBO, BOOOLIe rOBopa 
HeOqHOposHoe HM HepemMeHHow msoTHocTH. UacTullbl, BxoAailMe B CcocTa 
BeLLeCTBA, JIBH2KYTCA C pa3JIMYHbIMH CKOpocTamMu. Byyem mpefniosaratb, 47 
UPpaloT POJIb TOJIbKO MapHble CTOJIKHOBEHHA YACTHIbI % C YaCTHWaMH Bellle 
CTBa, a BHEWHHe CHJIbl, KOTOpble, BOOOWe, MOryT eHCTBOBaTb Ha YaCTHUbI 
He BJIMAIOT Ha 3TH CTOJKHOBeHHA. ByjeM C4HTaTb, UTO BCE YaCTHIbI pew 
THBHCTCKHEe, a IIPOCTpaHCTBO COObITHH TavJIMJIeeBo. 

Tpe6yetca Halira BeposTHocTb 7-4(Po)dt Toro, YTO YacTHWa %, OTMPaB 
JIAACb B HEKOTOPbI MOMeHT BpeMeHH fy H3 TOUKH Xo, Yo, 29 C UMMYJIbCO! 
Muy, 3a MpOMexKYTOK CO6CTBeEHHOrTO BpeMeHH dt CTaJIKHBaeTCH C KakOH 
HHOy,b YacTHUel BelllecTBa; m— Macca NOKOS wacTHUbI % CHMBOJ Py 060 
3HaYaeT COBOKYIHOCTb {Xo, Yo, Zo, to, Uo}. 

Ouesu Ho, 

TPES NPS, (1 

8 t 

rye Tyg (Po) onpeqedneT COOTBETCTBYIOULYIO BEPOATHOCTb CTOMKHOBEHHA YacT 
bl & C OlpeseseHHOH YacTulel B, BxOAAMeH B COCTaB BellecTBa. Cymma 6eperc 
mo BCeM YacTHIaM BeulecTBa. MuyeKc « B JeBOH uacTH 3TOTO PaBeHCTBa M 
onycruu. Ilycth Ag (P) dx dy dz du, du, dug B Kakoli-HuOyqb HHEPpUMaIbHOH C 
creme OTCYeTa ABJIACTCA BEPOATHOCTHIO TOFO, YTO B MOMeHT BpemMeHH ¢ yacTula | 
HaxOfMTcA B OObeme dxdydz c WeHTPpOM B TOUKe Xx, y, Z, a ee MILyJth 
3aKJNOUEH B MpeAeaX Meglz, Me (Up + duz), R= 1, 2, 3; mg— acca TOKO 
yacTuubl B. Payuyc Bsaumojelicrsus yuacTu « u 8 O603HauHM f.g(v), F 
U0 — MOJYJib HX OTHOCHTeJIbHOIt CKOpOCTH. 


Sayaya 0 TOM, Kak cBsasaHa Tjg (Po) c Bemmunnamu Ag(P) u rap (0 
ABIACTCH YACTHBIM CJlyyaeM 3aauH O BepOATHOCTH NepeceyeHus KPHBO 
*XH3HH UaCTHUbI C THNepMOBepXHOcTbIO B MpocTpaHcTBe F cocToAHHH vactTH 
ub. B oOulem Bue 93Ta 3ajaua nocTaBuieHa B (1). CocrosHHem vacTHIy 
Ha3BaHa COBOKYMHOCTh P ee IIpOCTpaHCTBeHHO-BpeMeHHOTO OJIOKeHuA | 
ckopocTH. B mpomexkyTKe Mex,y JBYMA MOCIeqOBaTebHBIMH CTOJIKHOBeHHS 
MH uYaCTHbI B C [pyrHMuM uaCTHIaMM BeUeCTBa JBYXKeHHe YaACTUILDI B us0é 
‘paxkaeTcA KPHBOM B MpocrpanctBe F. Oty KpHBylO Ha30BeM KPHBOIi 2KHSH 
yacTHubl B B yKa3aHHOM npomexyTKe. Kak cylelyeT u3 (1), BBeqeHHast BBIII 
cbyHkuua Ag(P), paccmaTpHBaemad Ha MpOH3BOAbHOL rHuMepnoBep xX HOCTH 
B F, ABMACTCH MJIOTHOCThIO BEPOATHOCTH TOrO, YTO KPHBad KU3HH UACTHILBL. 
B KaKOM-HHOY/b M3 NPOM@XYTKOB Mey ee CTOMKHOBEHUAMH Cc Apyrum 
wWacTHIaMM BelllecTBa Mepeceyerca c runepnoBepxuoctpio S. 


e —j 5 | 
Hatigqem Tyg (Po) cHauana B HOPCJIATHBUCTCKOH MexaHHKe. Ouesyyne 
CTOJIKHOBEHHE TIPOMCXORMT, Kak TOJbKO yacTuta 8B mepeceKaeT ionyedal 
payMyca fxg (VU) C WeEHTPOM B MecTe NOO2%KeHHA UACTHUDI %, HalipaBJieHHy 


BbIMYK JO“ CTOpOHOH 15%) BeEKTOPYy OTHOCHTeCJIBHOU CKOPOCTH Veise WV SrHx qacty: 
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Vo — CKOPOCTb 4aCTHIUbl &, V—ckOpocTb uacTuubt §). Ypasnenua 9toii 


1OJIyCtbepbl TaKOBBI: - 


~~ 


f= Xo T fag (v) {sin 9 cos ¢ cos § — cos 8 cos p sin 8 cos » + sing sin 6 sin o}, 


(v) { 
¥ = Yo + Tag(v) {sin 6 sin ocos 6 — cos 6 sine sin 0.cos 9 — COS © sin sing}, (2) 


2 = Z) + Fag (v) {cos 6 cos 6 + sin 6 sin 6 cos o}, 


re vsin §cos 9 = 0p, — V1; -V sin 4 sin’¢ == Oyo — Us; vcos § = Vo3 — Us3 
 Sesabe O<¢<(2n, Srv ypaBHeHua B coBOKyNHOCTH C ypaBHeHHeM. 
/= [9 3ajaioT B F naTuMepHyto NoBepxHocTb I'(P,). Tak Kak MBI npeyqno- 
HO?KHJIM, UTO BHEINHHE CHJIbl HE BJIMAIOT Ha CTOJIKHOBCHHA YaCTH, TO TIpHi 
JACCMOTPCHHU CTOJIKHOBCHHH MOXKHO CUHTATb, YTO BHeWHHX cus: Her. Tlo- 
TOMY MOXHO CUHTATb, YTO 3a NpOoMexkyTOK dt coOcTBeHHOrO BpeMeHH YacTH- 
Ibl %® ee COocTOAHHe Py CMelllaeTcaA B MpocTpaHcrBe F wa GOecKOHeYHO MaJIbIli 
BEKTOP {Vo dz, dt, 0,0, 0} *. IIpu stom Ha Takol xe BeKTOp cMemlaeTca 
farKlad TOUKa MoBepxHocTH I'(Po), H STa MOBepxXHOCTb 3ameTaeT WecTHMep- 
ayio nomocky AS. Mcxomas Bepostuocth Tag (Po)dt paBHa BeposTHocTH 
1epeceveHiAt KPHBOH 2%KH3HH YacTHub! B c sTOH MoMocKOH. Orcioja HaxoguM: 


00 T]2 Qr¢ 
Taa(Po) = \ rig (@) 8 (dv) | \ Ag(x, yz to, v)costsinSdddy, (3) 
—oo 00 


me x, y, Z onpeyenenbr cbopmywiamu (2). Ecau 3nauenHa cbyHKuuu Ag (P) 
ja mlomycdepe (2) Mago oTuMUaIOTCH OT €€ 3HAYCHHA B IEHTPe Xo, Yo; Zo 


lomycbepbi, TO Tyg (Po) NpuHUMaeT OObIUHOe BbIparKenne: 
igi? are 
Tae (Po) = \ Ag (os Yor Zor to» ¥) Frag (0) 0 (AY). (4) 


—oco 


IIpu TakoM yculoBuH 3TUM cnOCcO6oM MOxKHO Halitu Tyg (P,) HB pesaTH- 
3HCTCKOH MexaHHke**. HyxHO TOJIbKO MOuycdepy 3aMeHHTb JByMepHola 
ANOWUAaKOH B IIpOcTpaHcTBe COObITHH, NeplNeHAMKYJIAPHOH K BeKTOPaM {U, U4} 
A {Uo, Ugs}, C WEHTPOM B TOUKE Xo, Yo, 2, to H C MEPOH Gog (Ea,a), PABHOH 


r 2 an 2 h a a 1 

“eUCHHIO B3aHMOJeHcCTBHUA YacTH « HA B, rye Ea = mc? 4c erage 
S ba) 9 Se aenices 

x a a ullg F 

h a = Uglloy ——g-, UE = V1+u2/c?. Ecau cocrosune P, puKcupoBano, 


(oO COBOKYNHOCTh TaKHX MOUWAaOK 3aloJIHAeT B wpocrpancrpe F nATHMep- 
Tyl0 TlOBepxHocTb _(P,). 3a mpomexyTok dt co6cTBeHHOrO BpeMeHH 4YacTH- 
[bl % ee cocTosHue P, cMellaerca B'IpocTpaHcTBe F Ha OeCKOHeEYHO MaJIbIit 
eKTOP {Uy dt, u,dt, 0,0,0}. [pu sTom wa Tako 2e BeKTOpP, CMellaeTCA 
<axkjlad TOUKa MoBepxHocTu 7 (P,), H TakKHM OOpa3s0M 3ameTaeTcs WecCTHMep- 


ian mlomocka. Mckomas BepostHocTh Tyg (Po) dt, Kak H MpexKje, paBHa Be- 
JOATHOCTH MlepeceyeHuaA KpHBOM 2%KH3HH YacTHUDI B c sTOH MoMOcKO. Orcioja 


-o0 
= Sa,a tS 
Tad (Po) = | Ap (os Yor 20 fo» U) Gap (Ena) € sh 5" day, (5) 
—oo 
ye da Ss Takum o6pa30mM, NocTaBJleHHad safaya pelena. 
4 


* 3necb HW alee B peJIATHBHCTCKOM MexaHuKe B KayecTBe KOop~uHaT BF BbIOpaHbl 
AIMJICeBbI KOOPAMHATHI xX, y, Z, t YACTHILbl H KOOPAMHATHI Wj, Uz, Ug CC CKOPOCTH, PaBHbIe 
THOLICHHAM IIPpOCTPaHCTBeHHBIX: KOMMOHEHT ee HMIlyJIbca K MaCCe MOKOA. : 

** Mpl OrpaHHyHBaeMcad 9THM YC/OBHeM, MOTOMY 4TO B Cily4ae MpousBOMbHOrO paduyca 
saumomelicTBHa uacTu a HM B peMATHBHCTCKOe pacCMOTpeHHe, NO-BHAMMOMY, BCTpedaer 
PYAHOCTH, CBA3AHHBIe C KMHEMATHKOM CHCTeMBI YaCTHIL. 
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Jlonyctum eile, ¥TO BpeMA B3aMMOJeHCTBUA YaCTH & H 8 mano. OrmpaB- 
jasch “3 cocrosuusd £*, uacTHia « 3a MpoMexKyTOK COOCTBeHHOrO BPeMeHH 
d= MOxKeT CTOJKHYTbCA C YacTHueH B MU 3aTeM MepecTaTb B3aH MOJCHCTBOBATb 
C Heli, Haxoscb B COCTOAHHM, MpHHagsexKalllem 9sIeMeHTapHow OOvlacTH 
dCF ec westpom Bs touxe P. IIpu cielaHHbIx BpIlle MpeqMoJOKeHHAX 
BePOATHOCTh TaKOrO COObITHA PaBHa 


a(x —x)B(Y—H)a(z—2) A(t — FF) Lap (Ps @) u (A) de, (6) 


rye w(d)=dxdydzdtda. Ilycrs yudppepentivambHoe ceyeHwe pacceaHMA 
% , 
YaCTHUbl % CO CKOpOCTbIO a Ha YacTHWe B CO CKOPOCTbIO a’ paBHO 


ao = Hap (Eata’, Eaa’, COS 8) da, (7) 
rye 
S kar S , S * 
ch aa Chie —ch wee 
COs 6, ae iS aS ° » (8) 


3amenasa B BbIBO,e (bopMysBI (5) cag (Ea) Ha do, NOJYYHM, YTO BXOA- 
uaa B (6) dbyHKuvA Ly, MMeeT BUT: 
i Sa 
Lop (P; a’) — \ Ag (x Y, a (Bs u’) Aap (Eames aa COS 0,,):esh wat da'. (9) 


Cc 


22305) 


Ha ocuopauun (1) H MOJyUeHHBIX 3JeCb pe3YyJIbTaTOB MOXKHO HallcaTb 
PENATHBUCTCKO€ KHHETHYECKOe ypaBHeHHe J[BHXKCHHHA UaCTHIbl % B BeLLECTBE. 


Ilyctb 7)’ —BepOATHOCTh CHOHTaHHOrO pacnagqa acTHIbl % B eqMHuUy ee 
COOCTBeEHHOTO BpeMeHH. O6o3sHauHM | 


L(P; a) = Yi Lug (P; a"), (10) 


rye cyMMa, Kak HB (1), OepeTca MO BCeM YaCTHUAaM, BXOJAULMM B COCTAaB 
BeulecTBa. HasBaHHoe ypaBHeHHe MMeeT BUX: 


1, 4 VAP) + ue [EO a(Py] +17 (P) + 79 A(P) = 
+00 | 
=) | A(P)£(P; a’)da’ + Q(P). (11) 


Vingexc % mbt onycrumu. Pasnoxenne dyuKumn A(P;) B pay no crene 
HAM A} B flaHHOM Cyy¥ae OsHayaeT pa3sJIOwKeHHe NO YHCAYy cTOKHOBeHUEt 


YacTHUb! % B BeLecTBe (06 OCTAaIbHbIX OGO3HAYeHHAX cM. (1)). | 
BenmunHa 


+00 


\ A(P*) £(P; a’) da*— A(P)T>(P) (12) 


06 


ABMACTCA PeMATHBUCTCKHM MHTerpaJIOM CTOJIKHOBeHHH Boubumana, B KOTO- 
POM YUTCHbI CTOJIKHOBCHHA YaCTHUbI «% C YaCTHWaMH BeLLeCTBAa. 


Astop riy6oko Omarogapen akag. B. A. ®oxy 3a o6cyxKyeHHe - paborsi. 


O6beqHHeHHBIM wHCTHTYT 


Ilocrynuao | 
AMepHbIX HCCeLoBaHul J : 


6 I 1957 | 
WMTHPOBAHHAS JIMUTEPATYPA | 
*H. A. Yepuuxos, JAH, 112, Ne 6 (1957). 
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Joxaagn Akayemunu Hayx CCCP 
1957. Tom 14, NM 


TEXHHYECKAA PHZHKA 
¢ 
T. H. BEPBHLKAA 


MC CUIEMOBAHHE QJIEKTPOCTPHKUHMH CEFHETOKEPAMHKH 


(IIpedcmasaexo axademuxom A. ©. Hodge 17 XII 1956) 


B TBepAbIX pacTBOpax C THTaHaTOM OapHa JaxKe HeGoumbINe MOOaBKU K TH- 
PaHaTy OapuA MOryT IpuBectu HOO K CriaxKUBaHHIO 3aBHCHMOCTeH JMIJIEKTPH- 
YECKOH IMpOHHMaeMOCTH OT TemMepaTypbl HM OT HallpsAxKeHHOCTH NOWA, HOO, 
HaOOopoT, K HX pe3KOMY HpOABJIeHHIO. 

Ilo aHasioruv C MarHUTHBIMK MaTepHaiaMu, CerHeTOSJIeEKTPHKU C BbICOKHMH 
HeJIMHeCHHBIMH CBOHCTBAaMH TOJIYYHH Ha8BaHHe «CerHeETOMATKUX» MaTepHaJOB. 
J[u2JIeKTpuyecKkad MpOHHWaeMOCTh H HHAYUHPOBaHHad MOJApH3alluA B 3STUX 
MaTepHalax JOCTHraloT MaKCHM@JIbHOTO 3HaveHHA B TOM CJlydae, Kora cer- 
HETOSICKTPHK OTJIHUaeTCA MAJIbIMH 9JIEKTPOCTPHKIMOHHBIMM HallpsAxKeHHUAMH. 
CerHeTosvieKTpHKH C HYJIeBOH WH Mao sueKTpoctpuukuen IT. A. Cmoutex- 
CKHH MIpe WOAH CUUTATh WWI€EKTPHYeCKMMH aHasloraMu MepMason ('). 

GHAHHe IICKTPOCTPHKUMH Pa3JIMYHbIX BHJOB CefTHETOKepaMHKH UMeeT BaxK- 
Hoe 3HaueHHe JIA BbIGOPa MATepHaJIOB, MPHTOAHbIX [WIA WIeEKTPOMeXaHHYeCKUX 
peoOpasopatesen (7,°) H, KPOMe TOTO, MOKET COMCHCTBOBATH BbIACHEHHIO IpH- 
POJbI CHJI, OMpeeIAIOMINX CeTHETOIRIEKTPHyYecKoe MOBeeHHe BellecTBa (*). 
B ciyuae TBepAbIX pacCTBOPOB H3yYeHHe WIEKTPOCTPHKUHH JLOJKHO MO3BOJUTb 
BLIABHTb BJIMAHHe Pa3JIMYHbIX KaTHOHOB Ha CBOMCTBA CerHeTOSJIeKTPHKOB. 

Pe3ko BbIpaxKeHHble HeJIMHeHHbIe CBOHMCTBa OOHAPyKUBaIOT HeKOTOpHIe 
XHMMUeCKHe COeMHeEHHA, A TAaKKe TBepsble pacTBoppbl Tuma Ba(Ti, Sn)Os, 
Ba(Ti, Zr)O3 ('), Ba(Ti, Sn, Zr)O3 4 ap. qua ux NomyyeHuA, KOpMe WHpKo- 
HaTa WH CTaHHaTa Oaplia, MOXKHO HCMOJIb3OBATb PpasHOOOpasHble coeMNHeHUA, 
BKJIIOUAIOINNe HOHbI OJIOBa, WHPKOHHA HW Apyrux MerTaJVoB. 

B Hacroasllei cTaTbe paccCMaTpHBaloTca CBOHCTBa THTaHaTa OapuA H UeTHI- 
pex Matepnasios (NeNe 1—4), nowyuyeHHbIX Ha OCHOBe TBePAbIX pacTBOpOB 
Ba (Ti, beac B.KOTOPbIX COflepx#aHue THTaHaTa OapHA cocTaBJIAeT He MeHee 
85 mow. %. Ilo Mepe yBemMueHuA COMepKaHUA B ITHX TBEPALIX pacTBOpPaX HO- 
HOB Sn hetneaiens Kropu cHwxKaetca. Ona coctaBsaer: JWIad THTaHaTa 
Bapua +120°, naa cocrapa Nol +80°, ana coctapa Ne2 +65°, aaa co- 
etapa Ne 3 +35°, aaa cocrapa Ne 4 +25°. 

TemmepaTypHad 3aBHCHMOCTb J[M3JIEKTpHYeCKOH MpOHHWaeMocTH Uccue- 
WYEMBIX COCTABOB aHaJIOrH4Ha MOMYYeHHOH JIA TBeEpAbIX pacTBopoB BaTiO,— 
BaSnO,, coep2kallux TO xe YHcIO HOHOB Sn** (°). []pu npapusbno BbiOpanHom 
VeKUMEe OOMKHTA AMBIEKTPHYeCKAA IIPOHHUACMOCTh pHa TBeEPIbIX PpacTBOPOB 
Ba(Ti, Sn)O; B nuke focTuraeT 3HayeHua 20000, a ana HeKOTOpbIX 43 HUX 
jake IIpeBbilaeT STO 3HaUeHHe. 

VccneyqopaHve SJIeKTPOCTPHKUHH TBePAbIX PaCTBOPOB MpOBOAuOCb HaMH 
IByMaA cnocoOamu. B nepBom culyyae B KOMHATHBIX YCJIOBHAX HM Mp HEKOTOPbIX 
saJ[AHHbIX 3HAYCHHAX TEMMepaTYPb! OMpefeMAOCb HSMeHEHHE JVIMHbI OOpaswos, 
SbISBAHHOe TOKIIOUVeHHEM TIOCTOAHHOTO lowsapHsyromlero noma. Bo BropoM 
‘Ty¥ae V3MePAOCh OTHOCHTeIbHOe YAVIMHeHHe OOpasia pH ero HarpeBaHHH 
3 OTCYTCTBHE H MPH HaNORKeHUH BIeKTpHYeCKOTO NOA. PasnocTb NOJYYeHHbIX 
SHAUCHHM HO3BOATAa CYJIMTb O BeEJIMUMHE SIEKTPOCTPpHKUMH CerHeTOIJIeKTpH- 
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KOB B LWHpOKOM MHTepBasie Temmepatyp. OOsacTb WSMeHeHHA TeMMepaTypbl 
cocrapaana +20°--+150° nu BplOupamach TakuM o6pasom, uTO OXBaTbIBANa 
touxy Kiopy scex maTH coctasos. V3mepuTeibHou yCTaHOBKOH B o60ux 
cayyaaX CYKHA KBaplesblii AusaTOMeTp, NO KOHCTpyKIMH He OTIM- 
yaioululicd oT omucanHoro B_ paoote (°). TlocrosHHaa mpHuoopa paBHa- 
racb 6050. O6pa3iEl uMemH POpMy BbITAHYTHIX MapaJWeNeMMNeAOB BHICOTOM 
50 mm, ceyenvem 5 X (0,5 1,0) mm. Ha- 

Perea: [IPAXRCHHOCT QICKTPHYeECKOTO OJ HSMCHA- 

0 600 ~—*1600_~—« 400 G/M na or 0 no 33,5 KB/MM. YMHeHHe 
oOpa3l0B H3MepsAJIOCb B HallpaBseHHu, TMep- 
Il€HJUKYJIAPHOM K TOJaHHOMy HallpA*KeHHIO. 
V3 KpuBbIx oTHOCHTembHOrO yaMHeHHA Al/l 
Bdyukuuu Eu t merogom rpaduyeckoro 
quddbepeHuupoBaHua OblvIM MOYYeHbI 3Haye- 
HHA KOSPPHLeHTOB QICKTPOCTPHKUHH UH JIH- 
HeHHOTO pacluHpeHHA o& CerHeTOIJIEKTPUKOB. | 
1. IIpH HanoxwKeHHH MOCTOAHHOTO 9JIeKT- 
puyeckoro noswa mpH 20° ja BCeX COCTABOB| 
Obl0 OOHapyxeHO yKOpoueHHe oOpasioB! 
t 


(puc. 1). [ma cocrapop NeNe | uw 2c Mambim; 
CoepxkaHveM HOHOB OJ0Ba HW AA THTaHaTa 
6apuaA Ha KpuBblx 3aBucumoctTH A//I or EF 
BHayasle HaOOsaeTCA 3HAYMTebHOe H3MeHe-} 
HHe JWIMHbI,3aTeM HaCTyaeT yyacTOK HAaCcbI-} 
meHua. YuacToK HacbINleHHA JA ee 
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OapHa posBaserca UpuH Oonee BbICOKHX 
Puc. 1.°3aBucuMocTb OTHOCHTeIbHOTO 3HaueHHAX Hallp AMKeCHROCTH MOA, YeEM JIA 
yAaunenua Al/l or HanpsKeHHOCTH yyvryx coctapos. IIpellembHoe M3MeHeHHe 
MocTosHHoro noma E= Aa TBepAbIX P a cal 
Ly pacrsopos Ba(Ti, Sn)O3 AQJIMHbI OOPa3svOB JWIA THTaHaTa pHa r 
= 3bIBaeTCA HavOombuiuM. Jina Apyrux Mare-} 


PHaJIOB STO H3MCHEHHE CHHKAeCTCH C VBeJIN- 


yeHHeM HOMepa cocTaBa. B oOsacTu cna6oro noma camoe OobIIoe H3MeHeHHe 
pa3MepoB OOHapyxuBaeTca y cocTaBoB Ne | wu 2. | 

OJCKTPOCTPpHKUMOHHAA epopMalluaA KepaMHKH 3aBHCHT OT MposouxKH- 
TeJIbHOCTH JelicTBHA TlomA*. Cpa3y xe MOCTe BKJIOUCHHA HallpsxKeHHA MIHO-} 
BeEHHO H3MeHAeTCA JIMHa OOpasia, 3aTeEM CKOPOCTb ee H3MEHCHHA YMeHbILAaeTCs; | 
TPH KaxK]OM 3HaveHHM MOJIA yKOpouenHe JOCTHTaeT UpeebHOH BeMUMHDI. 
TIpoqOKATeIbHOCTh YCTaHOBJeHHA RedopMalun He mpeBbiuaerT 5+25 muu.| 
Uem spe Touka Kropuv, Tem mo3qHee 3aBepmiaetca fetbopmalua. IeKTpo- 
CTPHKIMA OOHAPyXUBAeT ABMEHHe rucTepesuca — IPM YMeHbIeHHM NpHsO*KeH-| 
HOTO 3JI€KTPHYeCCKOrO MOA CTPHKUMA He CefyeT 3a MOeM, H MpH NOHOMI 
CHATHH HallpAxKeHHA PasMepbI OOpasua He BOSBPallaloTcA K M€pBOHAaYaJIbHBIM. | 
Ha puc. 1 nyHkTHpoM moKa3aHo M3MeHeHHe AIMHbI OOpasia | npu yMeHBWeHHA 
BeJIMYHHbI MPHJIOXRKeHHOTO HallpAKeHHA; OCTaTOUHaA JedopMallua B 3TOM Ma- 
TepHale SHauvTembHa. | 

2. [Ip uccieqoBaHuu TemmepatypHo 3aBucuMocTu Koa punMenTa jHHer- 
HOYO paciUMpeHUA CerHeTOIJICKTPHKOB Oe3 NOMA U MpH BOsJelicTBHH Noa ObWIM 
yCTaHOBJIeHbI Cyleyroulue 3aKOHOMepHOCTH. 

B cerHeTosleKTpHKax BCIeACTBMe SeKTpOcTpukuMH BONu3H TouKH KiopH 
HaOsoqaeTcH anoMasnA KoappuyweHta TenmoBoro pacwimpenus. B cerHero- 
SICKTPHYECKON OOMAaCTH MIpM HarpepaHuH OOpasya ero suHeliNDIe pasMepBt) 
H OObeM H3MEHAIOTCA Kak 3a CueT OObIYHOTO TeNNOBOTO pacuiMpeHUA, Tak H 3a 
CYeT H3MCHCHHA SJICKTPOCTPHKUMOHHBIX JesopMaluh, OG6ycOBJIeHHBIX H3Me- 
HEHHEM CHOHTAHHOH MOApMsatun c Temnepatypoit (4). 3nauenue Kospbunwenta 
JMHEHHOTO pacliMpeHuA BbIe H HMKe TouKH Kop npa E. = 0 ne papnsi 


(pyr Apyry. [lua Beex paccMorpeHHbIX HaMH cOocTaBOB IIpH Mepexoge uepes 
ouky Kiopu KosdpuuneHT HHeliHoro pactimpenua Bospactaet, a B OGmacTH 
emiepatypbt KiopH KpwBaad 3aBucMMocTu % or ¢ mpoxoyus Yepes MuHUMyM. 

HawOouee riyOokud MMHUMyM coOoTBeTCTByeT THTaHaTy Gapust, mo mepe 
BEMMYCHHA COfepxKaHHA B- TBEPAbIX pacTBopax uoHa Sn** rayOuHa MunuMyma 
H¥Kaetca. Ja cocrapa J Ha KpHBOM 3aBucHMocTH « oT t OOHapyxuBarloTCH 
(Ba MHHHMyMa TIpH Temmepatypax Yokoo +80 ug+30°, coorsercrsyionyux 
(BYM (PasOBbIM TlepexoyaM Kpucrau- 
[M4ECKOH pelieTKH 9TOTO MaTepuasa 
[ IBYM MaKCHMyMaM KDPHBOH 3aBu- 
MMoctu ¢ or ¢. Bane Toukn Kiopu 
VIMHAa OOpasia pv HaNOKeHHH NOA 
(e W3MeHseTcs. 

BxkoveHHe cMelljarolero ~—— 10 
TOAHHOYLO TO0JIA BbISBIBACT CHM 2KEHHE 
EJIMUHHbI JHIIEKTPHYeCKOH TpoHH- 
(ACMOCTH = CEFHETOSJIEKTpHKa; = OCO- 
@HHO 3HAUHTeIbHO 9TO CHW KeHHe 
Onu3su TouKU Kropu (puc. 2A). Tone 
WHOM HW TOW 2Ke HallpsoKeHHOCTH CKa- 
BIBACTCH MO-pa3sHOMy Ha OOpas3ilax, 
TAMYAIOULUXCA CocTaBOM. Uewm BpIIle 
TeleHb HeJIMHeCHHOCTH, TEM CHJIbHee 
TO Bo3yeHcTBHe. IloctrosHHOe move 
3MeHAeT BEJIMUHHY CNOHTAHHOH m0- 
APH3AUHH CePHeTOSEKTPHKa, a BMe- 
Te C STHM H KOSPUUMeHT NHHeMHOre 
ACIUMpeHHA OOpasia B CerHETOIIEKT- 
uueckou OOnacTu. Hamu Obimo yceta- 
OBJICHO pa3JIHYHe KPHBbIX OTHO- 
HTeJIbHCTO YAJIMHEHUA H KOSppuUH- 
HTA JIMHeEHHOTO pacllMpeHHuA psa 
eTHETOIICKTPHKOB, H3MepeHHBIX IIpu 
AaNOXKEHHH MOCTOAHHOTO MOA Hu 6e3 
oma. WB sToM cmyyae mone jelict- 
yeT TEM CHJIbHee, YeM BBILIe HeJIH- 
eHHOCTb cerHeTOKepamuKH. I[lone 
) = 200-300 B/mMM npakTH4yecKH He 
Ka3bIBaeT BJIHAHHA Ha BeJHYHHY 
H3EKTPUIECKOH MPOHHWaemMocTH 
a KosbpulMeHT JHHeHHOTO paciH- 
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60 120°C 


Puc. 2. TemmepatypHble 3aBHCHMOCTH 6e3 NOIA 
HW PH HamoxKeHHH MOCTOAHHOTO Moma WIA co- 
crapa |. A-— 3aBHCHMOCTb eMKOCTH C: 
1— E~=0; 2—156 B/mm; 8— 330 B/mm; 
4—750 B/mm; 6 — 3aBHCHMOCTb OTHOCHTeMbHOLO 


e€HUA THTaHaTa Gaps, HO BbI3bIBaeT 
aMeTHOe H3MeHeHHe XapakTepucTuK 
6pasuop | u 2. Ha puc. 2A u B 


yunuHenun A l/l (1, 2 u 3) u Kosbpuuvenra 
JiMHetHoro pacmupenua a (1’, 2’ ud’): Lu L/— 
E~=0; 2 u 2’ — 240 B/mm; 3 u 38’ — 800 B/mm 


pefcTaBJIeHbl CCOTBETCTBYIOIIHe rpa- 
KU JIA MaTepHana coctaBa Ne |. 

TlocrosHHoe 9 9eKTpuyecKOe “Nose BbIZbIBAeT BO3pacTaHHe Kos ppPuUNeHTAa 
WHeHHOTO paciiupenua oOpasia BfcerneTrosmeKTpHueckol oOnacTu. IIpu ne- 
OTOPOH HalipsA2xKeHHOCTH T0JIH MAKCHMYM Ha KPHBOH 3aBHCHMOCTH ¢ OT ft H MH- 
MMYM Ha KpMBOll 3aBHcuMOocTH «a oT ¢t ucuesaIoT, OOe KpHBbIe MepexosAT 
upample. KospuuHeHTbl JMHeEMHOTO paclluMpeHuA B WHpOKOli OOmacTH TeM- 
epaTyp, Bblllie H HMKe TOUKH Kiopu, uMewT ofuHakoBble sHaveHud. nA 
aKOTO MaTepHasa BEMMINHA HallpAXKeHHOCTH NOMA, MOCTATOUHAA JIA BbIpPAB- 
WBaHUA STUX KOSPPHIUMeHTOB, UMeeT BNONHEe ONpeseneHHoe 3HayeHHe. B pac- 
MATPUBaeMbIX HAMM TBePALIX pacTBOpax ueM OowbIlle cofepxaHHe HOHOB 
nopa (H, cleqoBaTebHO, 4eM Hu>Ke TouKa Kropu), TeM IIpH MeHbIeH Hamps- 
CHHOCTH IOI IPOMCXOAUT cIpaAMueHve XapaKTepucTuK. Koad puuNeHnTp! sH- 
efiHOro paclIMpeHHA MpMHMMaIOT OAHAKOBbIe 3HAYCHUA BbIIe WH HWKe TOUKH 
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Kiopa. quia cocraga Ne | npu E = 800 B/mm, mua cocrasa Neo2mpu E = 
—300B/mm, ana coctasa Ne 3npu E=100 B/mm. MunumyMbl Ha KPHBOH 3aBHcu- 
MocTH & oT ¢ OOHApyxKUBaIOTCA B TOH xe o6macTu Temiepatyp, rye HaOurofaworcs| 
MAKCHMYMbI JH9JIEKTPUYeCKOl MpOHHMaeMOCTH. OTH 3aBHCHMOCTH MOTyT CJly- 
XKUTb JIA YCTAHOBIeHHA TeMMepaTypb!, IPH KOTOPOH MpOwCXOJAT H3MeHeHHS| 
KPUCTaIMYeCKON pelleTKH BelecTBAa, axKe B TOM Cy4ae, KOra STH U3MCHeHHAl 
BeCbMa He3HAUHTeIEHbI. OOpbeMHaA SJIEKTPOCTPHKIMA UCCIeYeMbIx TBEP ABI 
pacTBOpoB yMeHbUIaeTCs 10 Mepe YBEHYCHUA COMep2KanHA HOHOB Sn*", Hocruraer 
MHHUMasbuoro 3HayeHHA Aa cocraBos NoNe 3 u 4. TuanekTpuyeckaad NpOHHiae-| 
MOCTb 3THX COCTaBOB, a Takxe cocTaBoB NeNe 1 u 2, HMeeT HCKJIIOUMTeCIbHO! 
BbICOKHe 3HayeHus B TOUKe Kriopu mpu cma6om nose. B cBA3H C STHM MOKHO 
CUMTATb, UTO WIA OWCHKH HeJIMHEMHbIX CBOHCTB CerHeTOSeKTpHKa cJIedyer 
B JOMOMHeHMe K 3/ICKTPOCTPHKUMM YUHTHIBATh OCOOCHHOCTH KPHCTAJIMYeCKOLO 
CTPOeHHA BellecTBa. | 
Jaa co3aHud HeMHeHHbIX KOHJeHCATOPOB NpHXOMTCA MPHHUMATb BO} 
BHUMaHHe He TOJbKO BeMUHHY IeKTPpHYeCKOrO MOA, MPpMBOAero K Tpe-| 
JICJIbHBIM H3MCHCHHAM JM9eEKTPHYeCKOH MpOHHWaeMOCTH, HO HM YUHTHIBATb, BO! 
CKOJIbKO pa3 H3MeHAeTCA € OT HaYaIbHOTO JO MAKCHMAJbHOFO 3HayeHUA. C TOM 
TOUKH S3peHHA JIA CO38aHuA CerHETOKepaMHYeCKHX HeJMHEHHbIX 9JIEMCHTOB,| 
padorTarolluX B LIMpOKOM MHTepBasle TemMepaTyp H3 paCCMOTPeHHBbIX HaMM Ma) 
TepHaoB HawOonee MOAXOMAMLMMH ABIAIOTCA MaTepHabl Cc TOUKOH KriwopH) 
okoo 80° uw Bpuue. Jia HHX ZMINeEKTPHYeCKand MPOHHWaeMOCTb TIpH cu1a6oMt| 
louie HMeeT 3HayeHHe 1000 + 2000, yBenuuupaetca B10 Hu Oonee pas pu yBeuH- 
YeHHH Hallps2KeHHOCTH MepemMeHHOro Nowa oT 5 + 10 B/M Jo 100 =~ 150 B/mm u co-} 
XpaHseT BbICOKHe 3HAUeHHA B IWMpOKOl OGacTu Temiiepatyp (’). BpicoKue He-| 
JIMHeHHbIe CBOHCTBA 3TUX COCTABOB MOTYT ObITb OOBACHEHLI, MOMHMO HaJIMUHE | 
B HHX MAaJIbIX CTPHKILMOHHBIX HallpsxKeHHU, TEM OOCTOATEJIbCTBOM, UTO KPH- 
cTauIMYuecKad pellleTKa BelleCTBa B CPaBHHTeJIbHO Y3KOM HHTepBasie TeMMepa- 
Typ lpeTepnepaeT Ba (UJIM HeECKOJIbKO) CJIeERYIOWMX OAH 3a Apyrum cba3o- 
BbIX Npeppallenua. CocTaBbl, uMelouluve TouKy Kropu BOIHM3H KOMHATHOH TeM- 
Mepatypbl, MOryT CJIYKUTb [WIA COSMaHHA HEJIMHEMHBIX 3JIEMeHTOB, ypaBuisa- 
( CMBIX MOCTOAHHBIM NOJIeM, B TOM cJIydae, Kora UX MpHMeHeHve OrpaHHuH- 
BaeTCA y3KOH O6acTbIo pabounx TemMepatyp BOH3u 20°. 
Axstop BbipaxkaeT OnarogqapHoctb JI.M. Anexcanyposolt, WU. WU. Kanuuuny, 
A. Vi. Acdanacresy u T. H. Monnesor 3a nomompb B mpopesqeHuH ucceqoBa Hui. 
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TEXHHYECKAA PH3HKA 
B. C. HBAHOBA.- * 


IEYKSEPEHHbIM WH BHYTPH3EPEHHbIM XAPAKTEP PA3PYLIEHHS. 
APMKO-)KEJIESA TIPH YCTAJIOCTH 


(ITpedcmaeaexo akademuxom H. Il. Bapduxoim 29 XII 1956) 


IIpu usyueHHH MexaHH3MOB yCTaJIOCTH MeTaJJIOB OCHOBHOe BHUMaHue yye- 
ANOCb MpOleccaM, MpOUCXOAULMM B TeJle 3epeH. K HacTosllemy BpeMeHH XxO- 
OUIO H3Y4eH MCXAHH3M CKOJIbKCHHA H PASBHTHA TPeULHH B MOMOCaX CKOJIb*Ke- 
ua (('~*) u ap.). Menbie BHHMaHHA yAeIAOCb ABJICHHAM, MpOucXxXOAALMM 
a rpaHullax 3epeH, H HX POJIM B pa3sBuTHH Mpowecca ycrasocru. Umetwrcs pa- 
OTHI, B KOTOPbIX yKa3bIBaeTCA, UTO Ha PpaHNWaX 3epeH TPelIMHbI B Mpomecce 
STAaJIOCTH He PpasBUBAaIOTCA HW YTO POJlb TpaHul, 3epeH B Mporecce ycrasocrTu 
OCTOMT TOJIbKO B 3aepxKkKe TMiacTHuecKol RedopMalHN B Tee 3epeH(°). Ha- 
AY C STHM OTMeUaeTCA, UTO TIpolecc ycTaJOCTH HMeeT MHOFO OOLIero c Ma- 
HUeCCKMM TeCYCHHeEM H PaspyIUeHHeM MeTaJJIOB pH cTaTHYeCcKOH Harpy3kKe, 
TaK KaK PpaHHLbl 3epeH MPH cTaTHYeCKHX Harpy3KaxX CYILeCTBeHHbIM OOpa- 
IM BJIHAIOT HA M€XaHH3M [1poTeKaHHa TwiacTH4yecKoH jecdopMalluu MW Ha Xa- 
AKTeP Pa3PYLWICHHA MIpH ANMTeIbHOM jleHCTBHH cTaTHYeCKOM Harpy3KH, TO: 
OMKHO MOJlaraTb, YTO MW MpH WHKJIWYeCKHX Harpy3Kax 9TOT PakTOP OKeH 
<A3bIBATb 3AMeTHOE BJIMAHHE Ha XapakTep pa3spylWIeHHA IpM ycTaJocTH. 

C 1eJIbiO H3yYeHHA pOJIH TpaHHil 3epeH B Mporecce ycTaJiocTH uU Oba Mo- 
‘aBlIeHa HacToaulad padota. MatTepuasioM UccieOBaHHA CJIyKUJIO apMKO- 
ee30. I]nockHe O6pa3ilbl TOMMMHOH 1 MM, WupuHo 10 MM u AvIMHOH 72 MM 
3FOTOBJIAUIMCb H3 JHCTOB TowUMHOH 2,2 mm. Ilepeq ucnbiranvem oOpasitbl 
YIBEPraJucb OTKUTY B TeyeHHe 2 uac. Ipu Temnepatype 950° B sBakyupoBaH- 
IX AMIyJ1aX H NOMHpOBKe C MOCMeLYIOMLUM TpaBJIeHHeM H BbIABJICHHeM MHK- 
eTpyKTypHl. McnbiraHua Ha ycTaJOCTb MpOH3BOAMIHCb IIpH U3srHOe Ha dJeK- 
YOMarHUTHOH ycTaHoBKe (°) mpu uactote 50 ru. PesysbraTe! HcibITaHuit 
eCTABeHbI Ha pvc. 1. Kak BUAHO H3 PHCYHKa, 3aBHCHMOCTb Mex Jy Halps- 
CHEM oO HM JIOrapHMoM YCa WHKJIOB No paspymenua le N, umetoulas B Ha- 
Wie IIPAMOJIMHeMHbIi XapakTep, Mp HaupsxKeHuu 20,5 KI /mMM?, npyouusH- 
JIbHO PaBHOM lIpeylesy Teky¥eCTH APMKO-%Kele3a MpH MsrHOe, UCIbITHIBAeT 
speJIOM. 

MuxkpocrpykKTypHblit aHasu3 OOpa3u0B MoKasaJl, YTO HaJIMyHe Tepesioma 
A3aHO c THOM pa3pyleHua. Ilpu wuksMueCKHX HalpA*xKeHHAX BIE Mpe- 
la TEKYYeCTH PaspyllieHue MPH YcTaJIOCTH HOCHT TIaBHbIM OOPasoM MerK3e- 
HHbIM XapakTep (pvc. 2a), a pH HallpA*KeHHAX HMX*Ke Mpeselia TeKkyyecTu 
BpYIeHHe MPOHCXOAUT MpeuMYyecTBeHHO 10 Tey 3epeH (puc. 20). OTO yKa- 
BaeT Ha TO, YTO IPH JJIMTeJIbHOM BO3AeHCTBUH WHKJIMYeCKUX Harpy30K, Tak *Ke- 
K IPH JuNTeIbHOM JelicrBUM CTaTHYeCKUX Harpysox (MpH NMovsy4ecTH), cule- 
eT pa3IMuaTb UMKINYeCKYIO MpOYHOCTh ,rpaHvw 3epeH H LWNKJHYeCKyl0 
OuHOCTh caMHx 3epeH. Ha puc. 3 TOUKAaMH HaHeCeHbl IKCHePHMeHTaJb~ 
le JlaHHbie UCHbITaHHH WHKIHYeCKOH mpouHocTH apMKo-xeNe3a. Ilpu ¢ = 
20,5 KI'/MM”, Kak yxKe QTMeYaOCb BblUe (CM. puc. 1), xapakTep paspylweHnaA 
HACTCA OT M@XK3ePeHHOTO K BHYTPH3epeHHOMY. CeqopaTeJbHO, SKCMePHMeH~ 
IbHbIe TOUKH mpH o> 20,5 KI'/MM® cooTBeTcTByIOT IMKJIMYeCKOH MpOuHOCTH 
aHu, 3epeH, a mpu o¢ < 20,0 kI'/mm? — unksnuecKoi MpouHOcTH Tela 3epeH. 
JTeEM SKCTPANOJAUHH 3aBHCHMOCTH IMKJMYeCKOH MpOUHOCTH Tela HM TpaHuu 

yo Y i 


3epeH MOrYyT ObITb MpeCTaBJIeHbl OTACbHBIMA KPHBBIMH, KaK MOKa3aHO Hi 
puc. 3. 4 
Virak, 2KCiepHMeHTaJIbHbIe aHHble MOKa3bIBaloT, YTO y aPMKO-2KeNesa Tpa 
HMIbI 3epeH OKa3bIBaIOT CYIecTBeEHHOe BIMAHMe Ha NOBefenue erO TIpH UAKJIM 
aJeCKOM BOSJeHCTBUH Harpy3ku. M3BecTHO, YTOB apMKO-2xKeese MPH CTATHIECKON 


A/mm 
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Pue. 1. Lluxamueckad MpowsocTbh apMKO-x%KeNesa IPH usrube 


pacTsxKeHHH OOHapyxKuBaeTcaA Mowayka TekyyecTH. Brio noKasanHo (*), ur 
‘'Y MeTaJIJIOB, BbIABJIAIOULMX IPH pacTsxXeHHM MWIOWalKy TeKyyecTH, HayabHa 


a 6 | 

Puc. 2. Xapaxrep paspyweHna apMKo-2xKemesa UpH WuKAMIeCKUX Hanp AKeHHAX? 
a — Bolle Npefena TekyyectTH: o = 31,5 KI/mm?, N = 0,05-106. 500x, 6—HmxKe i 
mpewena rekyyectH: o = 15,5 xI/mm?, N = 286.108. 500 


‘cTaqua TWiacTHyeckoH JehbopMalnu (Ha moujayKe TekyyecTu) cBa3aHa c Ol 
KaJIbHbIM HM CKaukoOoOpasHbIM MpoTeKaHWem MlacTHueckoli KebopMaluu myte 
B3aHMHOrO TepemMelenua sepeH. Mexx3epenHad acTM4uHocTD 0 Tee a 
KPHTHYeCKOH epopMaluu (paBHori OTHOCHTe€JIbHOMY YJIHHCHHIO, COOTBeTCT! 
038 : 


MouleMy AJIMHe BCeH MOWaNKH TeKyYecTH) CMeHAeTCH CBHTOBBIMU Mpolec- 
IMH_ BHYTPH 3e€peH, COMpOBOxKTaOulMMuCA ympouHenuem. TlocaeqHee 6p10 
AaMbHeHUIeM NOXTBepxXeHO B paGote (8). KpomMe Toro 6blNO OTMeUeHO: UTO 
ree NeopMalluu apMKO-2Kes1e3a Ha BEMUNHY, paBHY!o KpuTuueckoil, uw mocae- 
yloulero cTapeHua (HCKYCCTBeHHOTO MIM ecTecTBeHHOTO) HaGmoaeTcad 3a- 
“THO YIPOUHCHHe TpaHull 3epeH. SHavenHe MUKPOTBePAOCTH Nepudepun rpa- 
di, 3epeH Mocae cTapenus Bospactao c 108,6 xo 130 equHuH, B TO Bpema Kak 
MKPOTBEPAOCTh Tesla 3epeH OCTaBalaCb MpakTHyeckH HensMeHHoli (7), 
¥ 


kf / mm? | 
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Puc. 3. YcroBHad 34BMCHMOCTb WHKIMYecKOH Mpounocru Tena (/) u rpaHun sepeu (2) 
aPpMKO->KesIe3a B 32BHCHMOCTH OT 4YHCsa WHKIOB JO paspymeHua 


UccneqopaHua, MpoBefeHHble Ha aPMKO-2Kelese, MOKAaSbIBaIOT, UTO HM MIpH 
HiCTBHH WHKJIMYeCCKHX Harpy30K MeK3epeHHadA MaCTHYHOCTh MmpeslllecTByer 
olleccaM cCjiBHrOOOpas0BaHHA B Tee 3epeH. STO MOsTBepxAaeTCA TeM, 4TO 
JH eHCTBHH WHKJIMYeCKHX Harpy30K MOJIOCHI CKOJIbKeHHA B AaPMKO-2KeTe3e 
ABJIAIOTCH He cpa3y, a Mocwe ompesemeHHOrO UHCJIa WHKJIOB, MpHyeM 4eM 
DKe BeIMUHHA JeHCTBYIOULerO HalpAKeHHA, TEM OO/bIIe YHCIO WHMKJIOB, Cco- 
BeTCTBYIOMNLee Havay NOABJICHHA MOOC CKONbxKeHUA. Kpome Toro, pH Haso- 
SHH WCXOMHOM MUKPOCTPYKTYPb! Ha MHKPOCTPYKTYPy, 3aCHATY1O Nocse ompe- 
Ne€HHOFO UHCJIa WHKJIOB JO MOABJICHHA MOOC CKOJIb2KeHHA, HaOsIOaeTCA H3Me- 
HHe MOJIOKCHHA OTJCIbHbIX 3ePeH, XOTA OUepTaHHe H *opMa TpaHHI 3epeH 
JIHOCTbIO COXPaHAIOTCA, TO CBHUeTeIbCTBYeT O B3AHMHOM lepeMelileHHH 
peH Mo HX rpaHullam. 

STH HaGJONeCHHA HaXOJATCA B MOMHOM cooTBeTcTBHH Cc RaHHbIMH H. H. Jia- 
jeukospa uw I. T. Hasapenko (°), ycTaHOBHBIIHXx, UTO JeHcCTBHe WHKIMYeCKHX 
Tpy30K MIpHBOXHT K HCYe3HOBeHHIO MVIOWaqKH TeKyYeCTH HM K MOBbIINeHHIO: 
elela TEKYYCCTH JIMUIb MOCe ONpekeMeHHOrO YNCMa WHKJOB, TeM OOJIbIIero, 
M HM%Ke ypOBeHb WuKsM4yecKoro HanpsAxeHuA. M1 stu MaHHble TaK2Ke YKasbl- 
IOT Ha TO, 4TO B MepBOM MepuHose Mpolecca ycTamocTH He MpOHCXOAMT Mac- 
BbIX CJIBHTOBbIX MpoleccoB B Tele 3epeH. 

B cpere 3THX JaHHbIX HamHYMe Np AelicTBUH WuKMIHYeCKMX Harpy30K pa3- 
IMCHHA APMKO-2Kes1e3a MeXK3ePeHHOTO WH BHYTPH3epeHHOrO XapakTepa MOKET 
Th OOBACHEHO CIeAYIOULHM OOpa3om. 
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IIpu yelicTBuH UWHKIMYeCKHX HallpsAXeHHH Bbille Mpeesa TeKyYeCTH Mex 
3epeHHal MaCTHYHOCTh MpOTeKaeT CpaBHUTeJIbHO OBICTPO, M BpeMA MA pa: 
BUTHA MpOWeccoB YIPOUHeHHA rpaHH, 3epeH HeWOcTaTOUHO, HOO, MO aHaJorH 
CO CTaTHUCCKHM PaCTAXKeHHeM, 3eCb PellalOUlMM (PaKTOPOM ABJAeTCA Npolec 
uddy3Hu HHOPOAHbIX aTOMOB kK TpaHHllaM 3epeH. YmpouHeHHe Tella 3epe 
TIPOHCXOAMT 3HAUHTeNbHO ObilcTpee, TaK KaK OHO CBA3aHO CO CKOJIb2KeHHe! 
(c yBeHueHHeM UNCIa JuCOKaunH). B sTHX YCOBHAX TpaHUIbl 3epeH OKAa3bi 
BaloTCca Gouee caObIMH, YeM TeIO 3efHa, H paspylieHHe KOHILeHTPUpyeTrc 
TlaBHbIM COpa3s0M Ha IpaHulle. : 

Vinble ycCiOBHA CKaqbIBaIOTCA MpW TeHCTBHH IWHKJMYeCKHX HallpAKeHy 
HwKe Mpeselna TekyyecTH. B 9TOM cjyyae HaKOMVIeHHe KpHTHYeCKOH Aeopma 
Iu B paOouem MuUKpooObeme IYTeM NepeMeleHHA MO rpaHullaM 3epeH MpPOHCxe 
JMT 3HAUNTeIbHO MeJvIeHHee, UEM IPH o>>o3, H Npolecchl Auppysun ycueBaro 
HaCTONbKO YIPOUWHHTb PpaHHllbl 3epeH, YTO MOCMeMHHe OKASbIBAaIOTCA MpPOuHe 
Tesla 3epeH. OTO H MOHATHO: yIIpOuHeHHe B Tele 3epeH Mp o< (os AOJKHO pC 
HCXOJMTb MeHee HHTCHCHBHO, TaK KaK B 3THX YCJIOBHAX MHTCHCHBHOCTb OOp 
30BaHHA JMCIOKAalMH YMeCHbINAaAeTCA, a MPOMOJIKHTeIbHOCTh AudppysHu pax 
cH K MHKpomopaM HM MX KoarysAuuU BospactaerT (1°). 


Vuctutryt metannypruu um. A. A. Batixopa Tloctynnso 
Axajemuu HayK CCCP 11 XII 1956 


UWHTHPOBAHHAA JIMTEPATYPA 


1Y. A. Onuur, CrpyktypHble MpH3Haku YcTasIOCTH MeTaJJIOB KaK CpefCTBO ycTaHi 
BJICHHA MpHunH aBapul MawuH, M34. AH CCCP, 1949. 2 H. H. Ahbauacbes, Crarucr 
yecKanl TEOPHA YCTaNOCTHOM MmpouHOcTH MétasuoB, Kuep, 1953. °.F. Wever, M. He 
pel, A. Schrader, Arch. Eisenhiittenwes., 26, Ne 12, 739(1955). *N. Thompso 
N. Wadsworth, N. Lowat,-Phil. Mag., 1, Ne 2; 113 (1956). .2> W. Bo alsyige 
ceedings of a Symposium Held in the University of Melbourne, December 2nd — 6th, 194 
p. 28—7. 6B. C. Hpauosa, Sas. ma6., Ne 12 (1956). 7B. C. Hpauosa, AA 
94, Ne 2 (1954); Tp. Cu6. cdu3.-rexu. uuct., B. 24, Tomek (1955). ®& A. P. Paysu 
A. P. WKeme3HakosBa, @Mu3snka MeTaINOB HM MeTammoBezeHHe,. 2, 3 (1956 
° H.H. Mapugenxos, lr. T. Hasapeu ko, KT®O, 23, 8. 5(1953). 1° U. A. Onue 
JJAH, 105, Ne 6 (1956). 
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E. JI. TE®TEP u unen-Koppecnonyent AH CCCP M. H. KABAUHHK 


{HTE3 W HCCJIEMOBAHHE HEKOTOPbIX BUHHWJIOBbIX 3®HPOB 
KHCJIOT POCbOPA 


Crapiive HeaBHO H3BeCTHBIMH He3aMeleHHble BHHUJOBbIe SPHpbl KUCMOT 
eopa ObIIH BIepBbIe CHHTe3HpOBaHbl JeruAPOXMOpUpOBaHveM. COOTBeT- 
BY!IOWUX P-XJIOPSTHJIOBbIX 9pupos ('), 

—HCl * 

(RO}oP = OCH CHCl ——— (RO)».P — OCH = Gb 
~ NN 
O O 

HECKOJIbKO MO3%Ke€—B3aHMOeHCTBHeEM ZPHPOB KHCOT TpeXBaJIeHTHOTO (hoc- 
ypa c XMOpaueTanbyzernjom (3) (no [lepKopy (4)). 


(RO),P 2 CICH,CHO S (ROW? — OCH = CH; 2 RCI 
N 
O 


B HacTosleli craTbe MBI OMMCbIBaeM HOBbIM METOJ CHHTe3a BHHHJIOBbIX SPHPOB 
IcOT docopa, OCHOBaHHbIM Ha B3aMMOJelicTBHH XOpaHTHAPUAOB 9sTUX 
ICJIOT, alleTabervya uw TpusTHMaMuHA. [Ipu ero pa3paOoTKe MbI HCXOMIH 
} HYDKECELYIONUX CcoobpaxeHuh: 

Ka6aunuk u Ienenepa (°"), uccmeqoBaB peakUHiIO xsJOpaHruApuyoB 
ICIOT TpeXBaJIeHTHOTO .cpocbopa c aberuyaMu, MpHUIIH K BbIBOAY, 4TO 
9TOM IIpoluecce MepBoH cTayueH, MpoTeKarolleH pH HH3KOH TemmMepatype, 
SIHETCH BOSHHKHOBCHHE &-XJIOPaJIKHJIOBbIX IPHPOB COOTBETCTBYIOULNX KHCJIOT. 


R’ Re 


x y 
P—Cl-+ RCHO — pe OCHOCle ke 
va x 


jaye ‘ RY 


TOPbIe IPH MOBbILICHHOH TemMepatype MperepleBaior AaJibHelMe H3MeHeHHA. 
SpasoBaHHe MpOAyKTOB MpHcoeuHeHHA aJIblerHya K ranoreHugy cbocdopa 
IO MOATBepxKyeHO Mali3yrnunbIM u Tpuconoppm (*) (Ha npHMepe OeH3avIb- 
rua u Tpexxsopuctoro docdopa) MeToqamu (Pu3HKO-XHMMYeCKOrO aHaJH3a. 
Mop! wosaramv, 4YTO WoOaBmeHve K cHcTemMe asberuj-ranorenuy docdopa 
JIbHOrO OpraHH4YecKOrO OCHOBaHHA JOJOKHO HallpaBHTb peaKI[MI0 B CTOPOHYy 
PasOBaHHA BHHHMOBbIX SXPHPOB KUCMOT ocdopa No cwesyioulelt cxeme: 


R’ Cl R’ ) OCH=CH, 
Ty via 4 ae YE 
oo yan 

Re O R de O 

IbIT MOTBepAU 39TO Hpeqmosmoxenne (°*). 


* AnmeH Ww coTp. (2) moce OesycMelHbIX MOMBITOK BOCMpOH3BeCTH STH pesy/IbTAaTbI CuH- 
OT HX OIMOOUHDbIMH. 
O44 


Peakuua OcyllecTBAANach JelcTBHeM Ha XMOpaHTuypuAbl KucOT Pocdop 
H3ObITKa alleTalbyeruya H TpvSTHMaMHHa TIpH Hapy2XKHOM OXJaKCHHM HM XC 
poluem nmepemermuBatuu. [Ip sToM Bbilagqan Oenbili, co BpeMeHeM KpacHerollv 
KpucTammmuecku ocagqok. U3 peakuHoHHOH KonObl oTroHANach (pH 20- 
100 mM) wlerkoneryyaa cpakuua, a 3aTem npH 2—10 MM ¥ JambHeniwem Harpe 
BaHHU—BMHMVOBbIM SMP COOTBeTCTBYIOWeH KUCIOTHI cocdopa. Kpuctasmay 
yecKHH OcaqOK MHOra Tepe pasroHKOH OTPHJIbTPOBbIBaJICA, OMHAKO Ha Bb 
XOJlaxX 3TO He CKa3bIBamocb. Ja yaneHHA CeqOB TpHSTHMAaMHHAa OTOTHAHHBI 
MpOMyKT CMeIIMBaICH C HECKOJIbKHMM KallJismu (OCPOpHOH KUCJIOTHI HM Yepe 
HeKOTOpOe BpeMA TepeOHAJICA BTOPHYHO. 

CrpoeHve BHHWJIOBbIX SPupOB KucoT docdopa Opiwio MokasaHo, KPOM 
aHaIHTHYeCKUX JAHHbIX, OMBIJICHHEM HEKOTOPbIX 3PUPOB B COOTBETCTBYIONL 
KUCJIOTHI (occbopa HM HX MepesTepHpukalMel C yKCyCHOM KMCJIOTON, IpMBexMe 
K OOpa3s0BaHHio BUHHsaleTaTa 


CsH;PO(OCH = CH,), + 2CHsCOOH > C,H;PO(OH), + 2CH,COOCH = CHp. 


OMNcaHHbIM B HAaCTOSINeM COOOMLeEHHH MeTOJOM MbI CHHTE3MPOBaIIH pA] if 
BbIX BHHHJIOBLIX SPHPOB 3aMeLLEHHbIX cocdopucToH UM GOcPHHOBbIX KHCJOT 


a TakxKe TpuBuHNmdochat (Tao. 1). 
Ta6Osauna 4 


+ 
20 20 ger | 
Popmysa T. xun., °C/MM ay, ap) | 
HaHa. | BBY. 
CH,P0(OCH=CH,), 64—65/8 41,1097 41,4894 35,44 35,22 
C,H,;PO(OCH=CH,), 60—61/5—5,5 41,0707 41,4409 39,99 39,84 
CICH,PO(OCH=CH,), 66—67/1 1 2458 41,4636 40,44 40,09 
CH,—CHPO(OCH=CH,), 49—50/1,5—2 41,1020 4, 4530 39,28 39,37 
OCH,CH,Cl 
CH,P—OCH=CH, 96—98/3,5—4 42354 41,4540 40,48 40,56 
\ 
e) 
OC,H,; 
Oe 63-—-65/2,0-—3 4 ,0208 _ 1,4278 44,89 44,92 
“6 OCH=CH, 
C,H;PO(OCH=CH,), 440—144]1 ,5—2 14,1589 41,5444 54,64 54,54 | 
CoH 
ne P(O)OCH=CH: 402—104/2 14,1166 41,5224 50,04 49,33 
3 
Af? 
| | P—OCH=CH, 71/2—2,5 41,2306 4,5357 46,13 45,94 
\ZNo4 
CH,—O, 
| P—OCH=CH 58—59/15 2 3 ; 
Poon 2 | 4,167 14577 31,34 31,07 
PO(OCH=CH,), 84—85/40 14,1240 41,4314 40,60 40,50 
101 PHMeCYaHHE. Anavu3bl CHHTC€3HPOBaHHbIX BeIe€CTB XOPOWIO CXOAATCA C PacueTHbIMH JaHHbIMH. 
BpIxoybl B STOH peakKUHh OTPOCHTEJIbHO HEBEJINKH. IIpu BC€X BapHalHAX yc 


BUM CHHTe3a OHM He MpeBblinani 30—35% Teopun. B neperonnolt KoGe Bcerj 
OcTaBaCA OoNbWOl OCTaTOK, pasaraBluMiicd Npu JasbHeliem HarpeBaHUE 
CopepileHHO HeOOXOJUMO TIPHMeHATb TIWATeIbHO OYHINCHHbIe HCXOMUBIe BeMLECT 
Ba, a TaK%Ke HSObITOK aJIbAervfa H AMHHA; B IPOTMBHOM Cuyuae BbIXO[bI pesK 
mayqaror, WHOra Jo nya. UTO KacaerTca MexaHH3Ma OOpasoBaHHA BMHMJIOBbE 
SPUpOB KUCJOT Pocopa, 10 MOKHO BHICKAasaTh TpeMNOMOMReHHe ,UTO BHAYAE o6pa 
SYETCH &-XJIOPHPOBaHHbIM SPUP, KOTOPbI JaeT C TPHSTHIAaMHHOM HeCTOHK 


R’ 
P— 0 = CH 26H icie 


Fi | 
R” O N*(CsHs5)s 
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fommiuieKc (B Cly4ae NpHMeHeHHA BMECTO TPHSTUIaMHHa, TpuMeTHJaMuna—KoM- 
JI€KC TAKOTO pola yJaslOCb BbIeMTh H MpOanasu3sHpoBarh). Pasoxwenue KOM- 
MEKCa IPHBONMT K OOpas0BaHHIO BHHUMOBOrO shupa KUCHOTEI Cocdopa u co- 
AHOKUCJIOFO TpHSTHIAaMUHA (HM APyruX HEYCTAaHOBJIEHHbIX MpOAYKTOB, CojepxKa- 
IMXCAB Helleperousiolemcsa ocTaTKe). CrayKkos vu Tlerpos (°), ocymecrsupuiue 
HaJIOPHYHYIO PeaKIHIO B KapOOHOBOM psy, Upesmosaraior, uTO aliberuy BHa- 
ale H3OMepH3yeTCH B COOTBeETCTBYIOWMH BHHHVJOBbIH CHMpT, KOTOpbIli H pea- 
pyeT c XOpaHruypHyom kKucOTHI. Takoe mpeqmojoxKeHHe Ham mpeycTaB- 
PACTCA MAJIOBEPOATHbIM, BBHAY Kpaline caOol cnocoOHocTH aleraibyernya: 
. SHOM3ALNH. 

Jlia NOuyYeHHbIX BHHMVIOBbIX SPupoOB KHCMOT qoctbopa xapaKTepHa cmo- 
OHOCTh K NOMMMepH3alMH, KaK 9TO MOKa3saJIM HeKOTOPbIe IpeBapHTebHbIe- 
MbITHI, OHCaHHbIe HuxKe. TlomuMepH3aluA MpOBOAMMACh B TULATebHO BbIMbI- 
BIX CTCKJIAHHbIX AMIMYJaX, HHHWMATOPOM CyKHa Mepekucb GeH30nsa, me- 
€KPHCTAH30BaHHaA H3 xJOpodopma. [loce momenleHuA HHAWMaTOpa HM Be- 
leCTBa B aMIyJIy, MoceqHAA BbIepmKuBaNach 10—15 mun. npu 15—20 mw 
CTATOUHOTO aBsIeHHs, Nocse yero 3alanBanacb B BakyyMe M TlOMellaacb. 
TepMocTaT, TemMepaTypa KOTOPOrO NOcTeneHHO MOBbINATach OT 50 Zo 7O—80°, 
JIM OCTaBaslaCb NOCTOAHHOH. YCNOBHA NOMHMMepH3allHu HW XapakTep MOJIMMepoB: 
puBeyeHb! B TaOn. 2. 


Taonmunma 2 


TlouMepH3allud BHHHIOBLIX 2pHpOB KHcTOT doeopa 


Temnepaty- 


Tlepekucb ee B 
@opmy sia 6eH3 Ona, ses tees XaPpaktep mowuMepa 
% Youu 
OG.H, 
HP Le 1,45—1,84 50—70 200 CpBeTao-xenTant xU,KOCTb 
S 
} OCH=CH, 
OCH,CH,C1 
H,P VA 3) 50—70 150 ?KentTpii, Markuli. B xsiopocdbopme Ha-- 
~~ S 6yxaeT H MefVIeHHO pacTBOpseT CH 
© OCH=CRH, 
ash 7 
P(0)OCH=CH: ab) 50—80 200 TeMHO-2xKeuITad TyCTaH 2#XHDKOCTb 
CH,’ 
we 
| P—OGH=CH, 0,9 50—70 120 2Kearnitt, MArKui. B xmopodopme 
VAN A HaOy XxaeT 
H,-O, ; : 
P—OCH=CH, 1,34 50—70 200 Temupli, markuiit. B  xsmopodop- 
0” Me HaOyxaeT H MeJ.JICHHO PacTBO- 
: pxercn 
H;PO(OCH=CH,)» 1,4-1,9 50 50 Cretsio-xerTbiit, TBePAbI, Hero- 
prounli, HepacTBOPHMbIM 
»H,PO(OCH=CHp2). 1,3 50—70 100 CBeTN0-2KeTHIH, TBEPAbIA, Heropio- 
unit, HepacTBOPHMBIE 
1CH,P0(OCH=CH,), 0,67 50 30 Kenta, TseepAbiii, HeropriouHii, 
. HepaCTBOPUMBIi 
Al PO(OCH=CH,). 1,2 50 150 Uepnpli, TBepAbIii, Heroprounh, 
a ) HepacTB OpuMbI 
I,-=CHPO(OCH=CH,), (71 70 30 Menrpii,  TBepzbilii,  Heropiounit, 
j HepacTBOPHMbIit 
: H=CH 1 50—70 5 Meth,  TBepAblii, HeroproqHit, 
ie myn 4 50—70 400 HepacT BOPHMBIIt 


V3 qaHublx, MpHBeAeHHBIX B TaCA. 2, MOMKHO 3aKJNOUMT, YTO SPupbI, Co- 
lep2Kalive OMHY ABOMHYIO CBASb, OOPasylOT CpaBHHTeJIbHO HHSKOMOWJIEKY JAP HBbIe 
eNLECTBA JIMHEHHOFO CTpoeHHs. 

043. 


Opupbl, coyjep2xaulwe Be H TPH ABOMHbIC CBA3SH, NOJIMMePH3yIOTCA 3HaUL 
TeJIbHO ObICTpee, H NPH 3TOM COPasyIOTCA MpOCTpaHCTBeHHble CeTYATHIe NOJY 
-Mepbl, HepaCTBOpHMbIe B OpraHHYeCKUX PacTBOPUTEAX. 


Hayuno-necleqoBatesbcKHH WHCTHTYT Iloctynuso 
TylacTHYeCKHX Macc H fall aoa 
VucTutyT aemMeHTOOpraHHyecKHX CoeqMHeHHL 
Axkajemuu HayK CCCP 
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MW. B. POCTYHCKAS, M. H. POHKKOBA wu akayemux B. A. KASAHCKMH 


BOCCTAHOBJIEHHE MOHOOJIE®HHOBbIX YIJIEBOJOPOOB 
WEJIOUHBIMH METAJIJIAMM B. CPEXE )KHJKOrFO AMMHAKA 


_ ]fo HefaBHero BpeMeHH C¥UHTAaIOCb, YTO BOAOPOA «B MOMEHT BbiJeeHuAy 
WKET BOCCTAHABJIMBaTb TOJIbKO Take JBOMHbIE CBA3H >C = C<, korToppie 
WIPAXKeHbI WHOO C APyrHMH BOHHDIMH cBA3AMH, HOO C apomMaTuyecKHM 
[poM. 

3a mocmequve rob! Obl ycTaHOBJIeH PAX PakTOB BOCCTaHOBJIeHHA U30NH- 
IBAHHOHM OsePHHOBOH CBA3H TAK Ha3bIBAeMbIM BOJOPOOM B MOMEHT BBIJeIeHHA. 
ak Xakcnusm H Pomep (1) HaOmOau, YTO MeTaIMYeCKHH WesHH MoxKeT mpH- 
\eMHATHCA K STHeHY H MOmyYeHHOe COeqMHeEHHe TOL BAMAHMeM BOAAHEIX 
AapOB lipeBpamjaetca B 9TaH. Kasanckuli u Toctyucxaa (?,8) 3a cueT Bogopoga, 
AeAOULeErOCA IPH passio%wKeHHH YTeKcaaMMHaKaTa KaJIbUMA TO ypaBHeHHIO 
a(NH3),—>Ca(NHe)2 + 4NHs-++ 2H uactuyHo BoccTaHoBHsu 2-meTu6yTen-l, 
‘MeTHIOyTeH-2, 2,5-qumMeTHIreKceH-2, 2,5-uMeTHITeKCeH-3, MWMKOTeKceH. 
puny (*) c coTpyqHuKaMH YacTHYHO BOCCTaHOBHIH rekceH-1 pH JelcTBuN 
a HerO HaATPHA, paCTBOPeHHOrO B HKHAKOM aMMHAaKe B IIPHCYTCTBHH MeTHJOBOTO 
tmpta. Beuxusep (°,°) 4 cOTPyYAHHKH NOJYIHIN MpeebHble yrvieBosopognl, 
SHCTBYA Ha IMKMOreKceH H JelleH-5 JIMTHeEM B cpefe MpocTelwux amudatTu- 
SCKHX AMMHOB. 

Eme Kpayc (7,8), a BnocegcTBun Baptou u Vnronpy (*) u Bepy (°) npegz- 
OMKUJIM PACCMATPUBATb peaKIHIO IPHCoeAHHeHHA BOOpofa K ABOMHOM CBASH 
pu J[elicTBHH HaTPpHa, pacCTBOPeHHOTO B YKHJKOM aMMMake, KaK HOHHYIO peak- 
u10o. Ilo Kpaycy u Bepry, nepBol cTaqMeH peakWMu ABJIAeTCA NpUucoejuHe- 
we OJHOFO HIM JBYX 3JIEKTPOHOB, HCTOWHHKOM KOTOPbIX ABJIACTCA PacTBO- 
SHHbIM B AMMMaKe MeTaJI, K JBOHHOM CBA3H: 


= OCe OS 426 Cee Cee (a) 


Bo propo ctaquu k OOpasywilemycad KapOaHHOHy IIpHcoequHAIOTCA Npo- 
JHbI, HCTOUHHKOM KOTOPBIX MOTYT CJIY2KUTb AMMHAK, AMHHBI, CMUPT U Apyrue 
JOTOJIHTHYeCKHe aLeHTH!: 


SOs Cec 2h C= Ch (6) 


OJHOBpeMeHHO C BOCCTAHOBJICHHEM MOKET TIPOHCXOAHTb UH no6ouHar peak- 
AA BbIJeJICHHA BOJOposa: 


2H+ + 2e > Hy (B) 


B uactosmieH paOoTe HcceOBaOCb BJIMAHHE IIPHpOfb! HW CTPOCeHHA Ove- 
AHa, IpMpOsbl MeTasa HM CIMpTa Ha CKOPOCTb peaKIMH BOCCTAHOBJICHHA MO- 
oepUHOB amucaTuuecKoro pajla B cpeye 2%KuAKOTO aMMuaka. OObeKTaMH 
SceOBAHHA CuYKUIH MOHOONe*HHEI HOpMasbHOTO cTpoeHus: neHTeH-l, 
KceH-1, remteH-1, oxTeH-1, HOHeH-1, JemeH-1, OKTeH-2 u remnteu-3. B KauecTBe 
€TAJIJIOB-BOCCTAHOBHTesIeH pvmMeussucbh Na, Li u K, B KayecTBe JOHOpOB 


Bakas 1477 940 


v 


IIPOTOHOB NpHOaB/AHCb MeETHJOBbI W STHOBbIH CIMPTHI. Na B X%KH]KOM aM} 
MHaKe B IIPHCYTCTBUH MeTHJIOBOrO CIMpTa CPaBHHTebHO JIerKO BOCCTAHABIIM} 
Baer meuteu-1, rekcen-1 u renteu-1 (c BbIXOCM BcpejHem OKosIO 40 %); OKTCH- 
BOCCTaHaBIMBaeTCA 2Ke MefvieHHee (c BbIXCJom B 20%); HOHeH-1 H MeLlleH- 
BOCCTAHABJIMBalOTCsA SHAYHTEBHO TpyAvee (BbIXOAbI 3—6%), Wisi HUX 3aMeTHe 
mporekaer peakuwa (B); oepuHb! C yaseHHOH OT Kpas Wel ABOMHOM CBASB! 
(renteH-3 # OKTeH-2) He BOCCTaHaBJIMBaIOTCA BOBCe. YBeMMYeHHe KOHUEHTPallMy 
MeTHJIOBOTO CIMpTa MpHBOJWT K MOBBILIEHHOMY BbIeJIeHHIO CBOOOJHOFO BO 
qopoya (peakuusa (B)) H CHHKeHHMIO BbIXOJa NpefebHOrO yrvleBoRopofa. IIpr 
3AMeHE MeTHJIOBOFO CIMpTa MeHee KHCJIbIM STHJIOBBIM (KOHCTaHTa AHCCOMMAalM 
ero B 100 pa3 Menbille, Yem y MeTHJIOBOrO) (11,1?) peakKUHA BOCCTAHOBJIeHHA Ue 
6pictpee. Honen-1 uv feuen-1 B 9THX YCMOBHAX BOCCTAHABJMBAIOTCA COOTBET 
cTBeHHO Ha 20 u 8%. 

Ecam B KavecTBe BOCCTaHOBHTese mpuMeHaTb K vam Li B cpeye »*uAKOrO) 
aMMHaKa B IIpHCYTCTBHM MeTHJIOBOFO CIMpTa, TO NepeyHCJIeHHble MOHOOJeE@HH 
BOCCT@HABJIMBaIOTCA MefvieHHee, 4eM B TipucyTcTBuH Na B Tex Ke ycJOBHAX 
Oyuako MX CpaBHUTesIbHadA AKTHBHOCTb B PeaKUMH BOCCTAHOBJICHHA He COOTBET 
CTByeT HX MOJIOKEHHIO B PAY HallpAKeHHA B Cpese %KHAKOTO aMMHaKa. ITO 
paq takop-@): Na< K< Li. 

Bowlee WHTCHCMBHOE BbIJeNeHHe CBOGOJHOrO BOsOpoa KaHeM HM JHTHE 
JOJLKHO CHH2KaTb CKOPOCTb BOCCTaHOBJIEHHA UCCICAOBaHHbIX OJIEPHHOB, Tak 
KaK CKOPOCTb HX BOCCTAaHOBJICHHA MeHbIIe CKOPOCTH KOHKypHpyloulei peak-| 
IMM BbIJeIeHHA CBOCOAHOrO BO,Oposa. 


IKCNeEPHMeCHTAIbHAA YaACThb 


Tlentew-1 (tr. Kun. 30,0°/760 mm, n7°1,3718, d200,6411) u renten-t 
(T. Kun. 93,7°/760 mM, 1291,3995, d?°0,6965) mouy4yamuch U3 XxsJOpHcToro 
aJlIusa HW cooTBeTcTByroulero Mg-rasouyamkusna. Dexceu-1 (tT. kum. 63,2°/760 mn, | 
n® 1,3876, d200,6735), renten-3 (T. Kum. 95,7—95,8°/760 mm, 12° 1,4048)) 
d©(),7002), oxteu-1 (T. Kum. 121,3°/760 mM, n® 1,4092, ae 0,7195), oxTeH-2! 
(tT. Kum. 124,7—125,2°/760 mm, 71,4140, a 0,7215), HOHeH-1 (T. KUM. 
146,6°/760 mm, 721,4158, d® 0),7292) Mw qeueH-1 (Tt. Kun. 170,7°/760 mm, 
n?1,4215, d200,7410) mpHroToBJieHbl MMpO1M30M alleTaTOB COOTBETCTBYIONLAX 
cnupTos. Mx KoHcTaHTb! OTBeyaloT HaHOovlee JOCTOBepHLIM JIMTepaTypHbIM 


auupm (24). 


MeTOAUKAaA BOCCTAHOBACHHYA ONC PUHOB 
WM UCCHEFOBAHHA NpPpORYKTOB peakuuH 


Peak“ NpOBosuacb B Tpexropso# Ko6e, emKocTh1O 0,5 m, cHa6xKeHHOM 
aPPeKTHBHOM MelaIKOH, TepMOMeTpOM, TpyOKOH Ama BBOa ras0oOpasHoro 
aMMHaka, qoxofuBurelt HO Ha KONObI, H KOPOTKOH TpyOKol, coequHeHHOH 
C OCYIUMTCIbHOH CKIAHKOM, HaMOJIHeHHOM KyCOUKaMM TBepOro eqKorO Kas. 
Koa oxmaxanacb B cocyge J[roapa cmecbio CyXOro Ja C STHOBLIM CHHpToM. 

BoccTaHoBseHve oepHHOB MpoBo_MOch AByMA cnocobamu. 

Cnocoo A. B kon6y, cogepxamyo 150 Ma xH_KOrO amMuaka, pH 
SHEPrHYHOM TI€PpeMClUIMBaHHH MaJIeCeHbKHMH KYCOUKAMH BBOMJICA MeTad, 
(0,2 r-aroma) 40 O6pasoBanua romorenHoro pacTBopa. 3atem mp —35, —37° 
K HeMy NO KallvidM B TeyeHve 40 MMH. MpHMBacA pacTBOp yraeBoqopona, 
B ciupte (0,1 mous yrieBogopoga u 0,25 mows cnuprta). TlepemeuiuBanne Be- 
JIOCb elle YaC IPH TOM xe TeMMepaType; 3a 9TO BPeMsA NPaKTHYeCKH BeCb META 
ycneBal MpopearMpoBaTh, BbieeHHe CBOOOAHOrTO BOfOposa NpeKpamtaocb 
yepe3 50—60 Muu. Noce Havana peakuuu. 3aTem B KoNOy IpHOaBAAIUCb 
12—20 ma apupa (B cmyuae nentena-1, rekcena-1 u rentena-l mpoctoh spup 
Obl 3aMeHeH UOYTHOBLIM), U NPM CHAbHOM OXNaKTeHun 4 TlepeMeluUHB aHUH 
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POBOAMNOCh Me(WIEHHOe pa3sO%KeHHe PeaKUMOHHOM CMeCcH JbOM, a 3aTeM 
aCTHUHad HeHTpaiusaluA aMMUaKa YFOMbHOH KUCMOTON. Opupupili cot mpo- 
MBIBAJICA BOOK, pasOaBJIeHHO! COMMHOL KUCMOTOL, H CHOBasBONOLI uv BbICYLIH- 
aca Haq CaCle. Tlocne otronku scpupa yraepofoposuand acts TleperoHAsacb 
dal HaTpveM U3 KoOb! MapopcKoro HAM Ha KONOHKe B 40 T. T. H HCCHeMOBa- 
nacb. Il[pouenT BOCCTaHOBJICHHA BbIUHCAAICA MO H3MeHeHHIO NOKasatTens mpe- 
NOMJICHHS HM OpOMHOMy 4uNCHy, OlpesqeneHHomy no Kaydbmany — TasnbnepHy— 
Bunorpayosoli (15). 

_ Cnoco6 B.B xon6y c xH_KHM aMMuakoM nomemauucE yrueBoopoy 
4 CHUPT (Te Ke KOMMYECTBA, ITO B OMbITAaX Mo cnocoby A), Hu Yepes rops0 KONODI 
Ip SHeEprHyHOM NepemellvBanHH B TeyeHHe 40 MUH. BBOAMACH M10 KycOuKaM 
meran (0,2 r-atoma). Jlanee noctynammM Kak B cnoco6e A. 

_ Bo Bcex OnbiTax pesyJIbTaT BOCCTaHOBJICHHA He 3ABHCe OT NOpsayKa mpu6aB- 
nenys peareHTos. 


4 


m PesyibpTatT poccTaHoBpneHHuaA MOHOONECDHHOB 


_Ilenten-1, rexcen-1 u renten-l sBoccranaBnuBanuch Kak m0 cnoco6y A, 
fak 4 110 cmoco6y b; oxten-1, noneu-1 u euen-1—tToatKo no cnoco6by B. Hpu- 
301MM TlOKa3aTeJIH MpeOMJeHHA H OpOMHbIe YHCIa MpOAYKTOB BOCCTaHOBJIeHUNA 


8 IIPHCyTCTBHH MeTHOBOrO cnupta (Tabs. 1). 


2 TaOnuna ft 


Na+NH,+CH,0OH K+NH,+CH,0OH Li+NH,+CH,0OH 
YraeBsozopoy 9 % BOC- n % BOC- D) 6 % BOC- 
ny | SRate® lcFanos-| ny | SRONNCE Leranon-| BP | SRaIMO® [tat 
JIeHHA JeHHA JIeHHA 
Teuten-1 1,3655 144,2 43 1,3697 196,8 43 14,3670 157,0 32 
~ekceH-1 14,3883 4113,8 40 41,3862 168,41 441 1,3850 149,3 23 
renten-4 1,3946 101,2 38 1,3984 149,5 9 1,3975 140,2 a5 
a 14,4067 113,8 20 1,4084 131,9 ie 1,4079 130,4 9 
OHeH-1 1,4150 119,5 6 1,4151 120,4 5 41,4154 124,6 2 
flenen-1 41,4210 110,5 3 1,4212 4112,0 2 41,4216 116,0 0 


_ Bee yraesosopogbl BoccTanaBJIMBasCb TakKe HaTpHeM B Cpee 2*KAAKOTO 
aMMUaKa HW B IMpHCyTCTBHH 3THIOBOTO cuuptTa (Tan. 2). 


Ta6maunma 2 


Na+NH,+CH,CH,OH 
YrsieBo- a : 9, 
opo, pomHoe mapa- 
oe LB) $283 (on (0) “puna 
Tlenteu-1 14,3651 128,3 45 
Texceu-1 14,3820 444 2 42, 
Tenren-1 14,3942 95,9 44 
OKTeH-1 14,4058 101,0 30 
HoneH-1 41,4135 102,0 20 
Tleueu-1 41,4206 106,0 8 


Kak BuHO 43 STHX J[AHHBIX, B MIPHCyTCTBHH STHMOBOrO CNUpTa BOCCTAHOB- 
neHwe mpoTekaeT Ooslee rury6oKo. 

Tenreu-3 4 okTeH-2 noyBeprasmucb BoccTanoBpsennio Na u K B cpeye Ku AKOrO 
AMMUaKa c WOOaBKO MeTMMOBOrO MH STHMOBOTO cnupTa. Bo Bcex ombiTax 6pom- 
ible YMCA TPOAYKTOB peakUHH NOTH He H3MCHAJHCb TO CpaBHeHHlo C HCKO- 
{BIMH YTvIeBOOPpOAaMu, YTO CBUJeTeEMLCTByeT O TOM, YTO BOCCTAHOBJCHHE He 
weno Mecta. Hexoropoe cHuxKenne BenuunH 2° un d2 Morso Opt 6bITh TAK2Ke 


OD ACHEHO UYaACTHUIHbIM WpeBpallleHHeM IlUC-OecpHHOB B Tpanc-oedpunbl (1%), 
JOCKOJIbKY HCXOMHbIe yreBofoposbl, MO BCeH BepoOATHOCTH, NpeACTaBJIAIH 
o60li cMeCH 3THX CTepeOM3oMepHbIX WOpM. OKCIepHMeHTAabHbIe MaHHble 
{ KOHCTAHTbI COOTBETCTBYIOWIMX TPaHC-H3OMepoOB. IIpHBeeHbl B TaOn. 3. 

vhs 5AT 


Uro6bl BBIACHHTb, He MpOMCXOAUT WM MepeMenleHu1 ABOMHOK CBASM K WeHTpy 
B a-OlepHHAaX, YTO MOO Obl CHH3UTb BbIXOA NPOAYKTOB UX BOCCTAHOBJICHMA, 
mb BoccranoBuau Na RB XHKOM aMMuake C IpHOaBseHHeM MeTHOBOPO CIIMpTa 
0,5 moma renrena-1 u 0,5 Moma oKTena-l. 
Ta6auna 3 


—— 


JlutTep. ZaHHble WA 


Ilo ompita Tlocme onpita Tpdlic-saoeROenes 
Yrseso- 
ae 6pomHo 20 20 6pomHoe 20 20 
oe | a ees "D ay 4HCJIO NM dn 
Tentex-3 1,4048 0,7002 162,9 1, 4046 0,6992 161,4 1,4043 0, 6981 
OxteH-2 41,4140 0,7215 142,5 1, 4133 0,7210 441,5 1,4132 0,7499 


Tipu pasrouke Ha KosloHKe B 80 T. T. IpOAyKTOB BOCCTaHOBJICHHA He ObIIO 
BbIICCHO HeMpeebHbIX (ppakuM c T. KMM., OTBeYaIoNIHMH renTeHy-2 (98°), 
renteny-3 (95,7°), okreny-2 (125°) uu oxteny-3 (123°). Tlonyausucb hpakuun, 
OTBeYaIOWHe MCXOMHbIM. oslepuHAaM MW MpOAyKTaM UX BOCCTAaHOBJeHHA— 
H-rellTaHy H H-OKTaHy. 

PesybTaTbl pasroHKH MpuBeseHbI B TaN. 4. 


Ta6muna 4 


®paxuus | ®paxuua III 
Yruesoxopon ( 20 20, 6pomHoe 
Tap KH, CG nid eeouce Top Keo CG hn a, ee ‘ 
Tenteu-1 93,7—93,7 41,3993 161,8 98,5 14,3873 0, 6882 2 
Oxten-1 421,3—121,4 41,4086 141,6 125,6 1,3976 0,7024 0,8 


Buspogul 


1. IIpH sBoccraHopieHuH «-OJIePHHOB LIeOUHbIMH MeTamaMH B cpeye 
*%KUAKOTO aMMMaka C MpHOaBJIeHHeM CHUPTa BbIXO MpeeMbHbIX yreBOJOPOOB 
aylaeT C MOBbILNeHHeEM MOJIeKyJIApHOrO Beca OeduHa. 

2. Oneduubl c B- HW y-Mom0xKeHHeM ABOMHOL CBA3H B MCCJIeAyeMbIX yCJIOBHAX 
He BOCCTaHABJIMBaJIHCh. 

3. M3 Tpex NpHMeHABIUMXCA WleOUHBIX MeTanmoBp Li, Na u K nan6onee 
aKTHBHBIM B peaKUMH BOCCTAHOBJeHHA OKasaca, Na. 

4. SaMeHa MeTHJIOBOrO CIMpTa MeHee KHCJIbIM STHJIOBLIM pH BOCCTaHOB- 
JeHHM OepuHOB cocTaBa Cs—C,) MOBbIllaa BbIXO, MpeeubHbIxX yrseBoo- 
POJOB.. 


Mockosckult rocyapcTBeHHbI yHuBepcuTer Tlocrynusto 
um. M. B. Jlomonocosa 24 1.1957 
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XHMHA 
i. A. KAPATIETAH uw J. A. HHUYTHH 


NOJIYGEHHE BbICWIMX «,«,«,«-TETPAXJIOPAJIKAHOB 
B NPOTOUHOM YCTAHOBKE 


(ITpedcmaeneno akademuxom A. H. Hecmeannosoim 19 II 1957 ) 


| Paunee Opiia NOKasaHa BOSMOXKHOCT CHHTe3a BBICIIUX TeTpaxOpanKaHOB 
imp jaBnenuax 100—150 arm. u oneHeHa KOuIMYeCTBeHHaA 3aBHCHMOCTb HX 
COfepxKaHUA OT JaBeHHA HW OTHOCHTebHOH KOHUeHTpalluu sTusena (1). B Ha- 
cTOAMeH cTaTbe onmHcaHa 


‘TIpoTounad ycTaHopka qua Ta6auna 4 


‘HempepbiBHoro’ owyyeHHa Bs SS Aes agy gO 
BRICIIHX TeTpaxJOpalKaHOB = ee ieee oe ae 

M YTOUHEHBI yCJIOBHA Mpo- » §8 | Ss | C7 Cg | C9 
BeyleHHA mporecca. 

Bumsanne Temnepatypbl u 

Bpeneu peaxuum Ouino woy- $/ | 35 145 5 | M3 28 | 188 
YeHO B KauarollluXCA daBTO- 3 60 36 39” 34° 17 185 
KlaBaxX, CHAO *KCHHBIX ,9JIEK- 4 420 | 47 33 34 16 18.5 


TpooOorpesBoM HH BOAHOM + 
pyOawkoh, YTO IIO3BOJIMJIO Cpemuee 34,5 | 30 419 16,3 
peryHpoBaTb TemnepatTypy 


€ TouHocTbIo Yo 1°. Tlocro- 5] 100 159| 24 41 84,7 Lora) ies 
SHCTBO JaBJeHUA NowepxKu- — P . 7 a ; a ie : 5 
BaJIM Tloflaveli 9THIeHa B aB- sg 120 | 33°5 | 425 | 98 | 15,5 | 41°5 


TOKaB M10 Mepe ero pacxojo- 
BaHun. PacxoxKeHuaA Mexy 
KOJIMYECTBAMH STHJIeHa, 13- 


Cpequee JEN toh || AOA Wh Aes 1) AML 


MePeHHBIMH JBYMA He3aBHcH- 9 80 60 | 28 16 24 47 46 
MBIMH cmocoOamMHu, COocTaBH- i a oe o sly 24 18 44 
0 i —— 

M+-3,3% B Pe i 2 00. BOM 54h 2008 | 26g aCe rae 
HOM onbitev0,2% AnacepuH 43] 90 | 420 | 66,5 | 24 | 26,2 | 16,5 | 36.5 
B17 onbitop. BKauyecTBe 144 400 is) |) BO = os Be aie 
HHUUMAaTOpAa UpuMeHsH az0- 19} 100 30 | 44 — -- — — 

as ig P 16 400 60 | 44 oo 23 14 30 


AMHUTPUJI HSOMACJIAHOUW KHC- 
JOTh] B KOHUeHTpaunu | r 
Ha | w CMKOCTH aBTOKJIaBa. Wpumeuaun a: 1. Onnite NN 1—8: aproksas 0,35 1, 
Cmecb TeTpaxJIOpaJIKAHOB 


a3leasIH pekTuduKkalnert 
ae P aD onpithr NeNe 9—17: aproknaBpr 0,5 u 2,7 WI, faBa. 


mee y ye; 150 atm., stumeH/CCl, = 10 moma/Monp. 

B ta6a. 1 u Ha puc. | no- 2. B ompitax NeNe 5—8 npn 100° Bpiyqeneno no 2,5— 
Ka3aHbl yCpeJHeHHbIe pe- 3% terpaxnopnponana (Cs). 
3YJIbTATHI 6ouIbiu0ro §=uMCIa 
OMbITOB, W3 KOTOPbIX BUAHO, uTO pu 100° peakuna 3akanHuMBaeTCA MpakTH- 
yecku 3a 20—30 muH., HO KoHBepcua CCl 3HauHTeIbHO HWKe, em mpH 90°. 
YcTaHoBJeHoO, YTO COCTaB CMeCH TeTpaxOPasIKaHOB 3ABHCHT OT TeMMepaTypHl, 
¢ TIOBbIIeHHeM KOTOPOl yBeNMYHBaeTCA CcofepxKaHHe HUSsLINX (C;) H yMeHb- 
qaeTca KoOsMuecTBO BbICIUUX (Cy H Cy.) TemOmMepoB. 


Ay 100 120 | 44 — — — — 


3,2 
Mapa. 4120 atm., 2TuneH/CCl,= ia 4 MOJIA/MOJIb} 
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Onucannpie 3gecb u panee (') OMbITH! MPOBOAMIMCb B aBTOKIABaxX PasMM | 
(35, 50 w 100 mm). 3ameTHoro BAMAHUA pasMepoB peakTOpa Ha | 


Horo AMvameTpa p 
KOHBepcuio HM cocTaB ‘He Obino OOHapyxKeHO. B ciellMabHOH Cpu OMDITOB 


Ta6suna 2 


CoctaB cmMecu TeTPpaxslopasIKaHOB, % 


Jlnuteab- OTHIeH Konsepeua 
ed as i CGles 9 
Te ge BOG BAGS ete me me C3 C5 | C7 | Cg | Cy9 
Aproknas 0,5 a, Quamerp 50 mM 
90 420 “i Die, 43 5 47 28 42 8 
4 ed) 33 ey) 40 Bye 16 10 
| 4a 42 == 38,95 30 {6291 do 
150 4) Or Sf — 21 24 24 34 
400 {20 0,5 4,1 30 Ss 42, 30 14 41 
4 3,9 31 Papa) Halwa 34 15 10 
AstoxiaB 0,5 a, c Hacankoh 10x10 mm 
90 120 fl Dine 41,5 5 45,9 30 | 42 7,5 
4 al 3050 Dine 41 29 {4-5 ps 
4 4,7 43 — 40,5 30 a ypy |e 
150 4 10 H5) — US 24 18 on 
3meesuK, 0Obem 70 Ma, AHameTp 4 MM * 
4100 fee 420° | One = | 926% at) Zee s: —}|/—-] —| —- {= 


* Peakuuio Belw B MporoKe. 3a 3 yaca Onlno uponymeno 180 r CCl, u 84,5 r arnmena, 
nomyueHo 80 r TeTpaxsopasKaHoB. 


B IIPOTOUHOM peakTope jMamMeTpoM 4 MM 4H aBTOKJaBe 0,50 J, 3amoHeH- 
HOM HaCaKOH M3 CTEKJIAHHBIX KJELL 10X10 mM, TakxKe He OOHapy2KeHO cy- 
WeECTBCHHOH, SaKOHOMepHOM pa3HHIbl MO CpaBHeHHIO C OMbITaMH B STOM Ke 
aBTOKJIaBe B PaBHbIX YCJIOBHAX, HO Oe3 HacayKu (TaOm. 2). 

IIpu eQuHOBpeMeHHOM 3arpy3ke BCero KOJMYeCTBAa HHHWMaTopa He JOcTH- 
raeTcs MOMHOe erO HCHOMb3OBaHHe, a TAK%Ke BOSMOMKHLI CKAUKH TeMMepaTypbl, 
CHM Kalolue KOHBepcuio. Tlocrenennaa 
moqaua HHMWMAaTOpa MO xo_y Mmpouecca 
OJKHA CO34aTb PaBHOMePpHYtO KOHIeH- 
Tpauuio HCXOMHBIX payukasos, 


Taonuna 3 


Gomee | 


Bpema mo- 
pan eee Temiens. Bae ae NOJHO€ HCHOJb30BAHHe HHMIMaTopa Uu 
ee JIOMePOB NOBBICHTh KOHBeEpcHio. OTO pesANono- 
*KeHHe OblIO TpOBepeHoO B OMbITax C¢ 
PpaBHOMepHOK Mogayeli MHHMMaTOpa 
8 400 oh 1,254 (0,53 r na 38maCCla) vepes Kanusnap- 
30 ad 1,263 Hyt0 TpyOKy AHametpom | mM B Kauyato- 
ee 100—115 a Pies IWMHCH aBTOKaB, CcosepxKaulul sTuneH 


uw CCla (3 mMona/Monb) mpu 120 arn. 


Us ra6n. 3 BuqHO, 4TO BpH AAMTeNb-— 


HOM, PaBHOMepHOM Mofaye HHMWMATOpa KOHBepcuA Bospocna B 1,5 pasa no 
CPpaBHeHHO C KpaTKOBpeMeHHOL 3arpysKoi. 

: OnucaHHble B JAMTepaType MpoTounble ycTaHoBKU JIA Temomepusanuu 
(~4) OTJIMYaOTCA CyUeCTBeHHO CNOocoOoM BOsBpaTa HeNpopearupoBaBitero 
STHNe€HA B PeaKTOP M KOHCTPyKItueH Nocequero. C yyeToM KpHTHYeCKHX Mapa- 
MeTPOB STHeHa HM WanHbIxX Edpemosoli u Jleoutnesoit (*) Opina mpeqnoxKena 
M paccuMTaHa 3aMKHyTad CHCTeMa WMPKYAAWUM 2THNeHaA OX Aapsenuem 40— 
60 aTM., Mp Temmepatype B cenaparope 90—120° (°). Cxema uupkyasuun 
yayumaetcs, ecm CCla nofjapaTb He B peakTop, a B cmecuTenb (4). Tlpu stom 
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FOBbIIMAeTCA KPHTHYeCKaH TemMeparypa cmecn Mu yalyuulaetca padota uwupKy- 
'AWHOHHOTO Hacoca. 
Ilonyyenubie B STOW paOoTe JaHHbIe OblNH UCTIONb30BAaHbI IPH co3aHHu 
€NPepbIBHOH, HPOTOUHOH yCTaHOBKU JWI CHHTe3a BbICWINX TeTpaxsopankaHos, 
‘PHHUMNMANIbHaA CXeMa KOTOpOH wus0Opaxena Ha puc. 2. Hepxaserouuii 
€aKTOP, M3POTOBJICHHbIM M3 CTaHJapTHbIx Tpy6 Auamerpom 58/50 mm umeer 
€CTb C€KUMH C MPpOMeXKYTOUHbIMA OTBOJaMH UM TepMOMapHbIMM THIb3aMu B 
@aKOU ceKUMH. Taka KOHCTPpYKIMA MO3BOAeT WByUAaTh JMHAMUKY Mpouecca 
AIA YBeHYCHHA KOHBep- 
MM HW CHOKOHHOrO TeyeHHnA 
€aKUMH paBHOMepHO MOja- 
‘aTb HHUUHATOP BO BCe CeK- 
(HM. 
Ha 9Tolt ycraHospke Opa 
(poBeyeHa Cepua HelIpepbiB- 
[bIX OMbITOB CHHTe3a BBIC- 
THX TeTpaxJIOpasIKaHOB 
XA), Harp aBJIGHHbIX 
{a NOsyyeHHe MaKcuMasb- 
oro KOJIMYeCTBa dpakuuH 
29 —G5- 

YCMOBHA OMbITOB: aB- 
reHve 140—150 arM., Tem- 
lepatypa 90—95°, KoHUeH- 
‘paluA UHMWHaTOopa 8 — 
Or/a CCla, uro cocraBaser 
IpumMepHo 0,5—0,8 r/m em- 
‘OCTH peakTopa, OTHOCH- 
feJIbHaA KOHUCHTPallua 3TH- 30 60 60 "120 MH. 
meHa 1O0—11,5 mometi/mMonb Gpemar peakuuu —» 

[Cla. B tTa6On. 4 Qanpr pe- 
SVJIbTaTbI 7 OMNbITOB, VIH- 


Konbepcua —»> 


Puc. 1. Banaue BpemeHu uv TeMMepaTypbl Ha KOHBepcuro 
CCla pH OTHOCHTeIbHOH KOHMeEHTpauHUN sTHseHa 4 (a) u 


eIbHOCTHIO Mo 4—8 4ac. 10 (6) Mow. Ha 1 Momp CCla 
<axKIbIM IPH yCTaHOBHBILIeM- 
‘A PexKHMe. 


Ta6muna 4 


Pacxog, Kr PeaKUHOHHaA Macca CoctaB cmecu TXA, % 
NoNo cofepatanHe TXA 
ToS OSI, |) XeReh Bcero ens Ya. Bec C5 C7 Co Cy9 
| kr % 
“l ai me {2,0 AIO! | alg ate NG) 48 22 26 22 30 
7 20,4 9,9 DORD 26 Dimlnoe WAP? 46 20 22 15 38 
io 41,4 4,9 13,3 Baa || ab als) Ue HY) 22 20 AN? 36 
4 AAS 3,0 ANG) oc) ‘ly 7h |), eke) aul 49 \ 
5 42,9 3), 4 16,0 Spare || Ab cte: 7,6 46 23 20 22 45 
6 Aid ond A679 AGA edie 8,3 of f 
i 18,3 0,0 23,0 22) ale 36 11,6 o2 25 Be Ay, 30) 
Bcero | 97,7 | 25,4 | 123,14 | 120,9 | 1,365 | 59,9 | 49,6 | | | | 


CojepxKanve 9THeHa B MpofykTaxX peaKUMH NO JaHHBIM aHaJH30B PaBHo 
11%, un 24,5 Kr, 4TO JaeT pacxO*weHhe C 3arpy2KeHHbIM KOJIMYECTBOM B 3.0% 
Ip OOmux MoTepaxx BeulecTBa 1,8%. CocTaB CMeCH TeJIOMepOB BIOAHE yoBse- 
‘BOPHTEIbHO COBMaflaeT C JaHHbIMH ABTOKJABHbIX OTIbITOB (cm. Ta6n. 1). V3 
MCIUAHHOH MpOObl OCTaTKOB ocle pekTMpUuKalHu Ha KOJIOHKe Obiia BbIAeIeHa 

Sol 


(bpakWvA BBICWIMX TeTpaxo0pamKkaHoB C,,—C;,; B KOMMUeCTBE 23% B aBTO- 
KNaBHBIX u 18—22%—B MpoOTOUHbIX ONbITax (B pacueTe Ha MCXOJHY!O CMECCE 
TeNOMePOB), ITO HECROJIbKO HW2Ke€ MAKCHMaJIbHO BO3MO2KHOTO KosMyeCTBa (?) 

OrcyTcTBue 3aMeTHbIX MoTepb, Xopoliee cxomeHue OaaHca STUVIeHA, A 
6OIbUIMe OTKJIOHCHUA Pe3YJIbTATOB OTJCJIbHbIX ONbITOB OT CPpeAHHX BeJIMIH 


— ee eae ee ee Oe NF 


—a —---6 


Puc. 2. Cxema nmporouHoli ycraHoBKu: / — razsomerp, 2 — KomMpeccop, 35 — 

MepHHK CCla, 4 —Hacoc-fo3supoBmuk, 5 — XONONWIbHUK-cMecHTeb, 6 — mpobo- 

OTOOPHHK, 7 — WMPKYAUMOHHbIM Hacoc, S — peakTop, 9 —cenaparop, 10 — 

cOopHuk TXA, 11, 12 — ragoppie cueruuKku, 13 — pacxofoMep BbICOKOrO JaBJe- 

° uaa, 14 — ancop6ep, 15 — Tepmonapn, 1/6 — npomMexyTOUHble OTBOJbI; a — BEI- 
cokoe JJaByeHue (50—150 atm.), 6 — uuskoe JaBnenue (0,1—0,3 atm.) 


MWOKa3bIBaloT, ITO Ha YCTAHOBKE cTaOuJIbHO BOCHPOWSBOUTCH WpOwecc CHHTe34 
BbICIUHX TeTpaxJIOpaMKaHOB NpH MaBsICHHAX HHKEe 150 aTm. B YCNOBUAX TO4 
BBIMeCHHBIX KOHIeHTpalnn STHJIeHaA WH UNUNWMaToOpa. 


Vincruty? 9eMeHTOOpraHH4yecKUX CcoeMHeHHH Tloctynusto 
Axkajemuu HaykK CCCP nu 14 I 1957 
KastyxKCKHH KOMOMHAT CHHTeTHYeCCKHX 
JLYUIMCTHIX BeLIeCTB 


UMTMPOBAHHAA JIMTEPATYPA | 


1A. H. Hecmeanuos, Il. A. Kapanetan, P. X. Dpetaanuna, TAH, 
109, 791 (1956). *# E. R. Gilliland,R. I. Kallal, Chem. Eng. Progress, 49, 64 
(1953). ®A.H. Heemesuos, P. X. @pehanuna, JI. MH. 3Saxap xk vam 
p..T. Merposa, E. HW. Bacuasesa, Il. A. Kapaneran, fr. BS Opanem 
Mau, A. A. Beap,M. A. Becnpo3sBauublii, Xumuyeckaad nepepaboTtKa ued- 
TAHBIX yrseBonopozos, M34. AH CCCP, 1956, crp. 303. * Cresorpamma copemaHua m0 Ha- 
YUHO-TeXHHYeECKOMY COTPYAHHYeCTBY B OONACTH MpOHsBOACTBa xuMMYeCKHX BONOKOH. 1956, 
emp. 83. ° T. 0. Egbpemosa, I. ©. Jleoutrbesa, Tp. TMAI, 3, 5 (195mm 
8 Oruet MHOOC AH CCCP 3a 1953 r. | 
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XHMHA 


Axagemuk WH. H. HASAPOB, )K. A. KPACHAS un C. M. MAKHH 


AHHMOHOTPONMHAA MEPEPPYMMMPOBKA 
2,6-QMMETHJIOKTA-2, 4,7-TPHEH-6-OJIA 


MntTepecHol ocOOeHHOCTbIO MOJIMeHOBbIX CIMPTOB ABAeTCH TO, TO OHM 
OW WeHCTBHeM pasOaBJIeHHbIX KHCJIOT OYeHb JIerKO MpeTepleBaioT aHMOHOTpON- 
yio lleperpyiiHpoBky c MepemMenleHHeM THAPOKcHa H yBeMYeHHeM UCIAa 
IP AKeEHHBIX cBsaiseli (1). UccneqoBanue STO NeperpynuupoBku npeycras- 
deT WHTepec C TOUKH 3PpeCHHA BOSMOXKHOCTH NOMYYeHHA NePBHYHbIX NOMHeHO- 
BIX CIIHPTOB, B OCOOeCHHOCTH H30MpeHOMAHOTO THA. 

Mbt ucciieqopanw aHHOHOTponHyio Teperpynnuposky  2,6-qumMeTumoKTa- 
,4,7-Ttpnex-6-oa (III), Koropbili no crpoeHuio yruepoqHOH WenouKH sABIAeTCA 
HaJIOFOM JIMHaIOONA C OJHOH JONONHUTeIbHOH JBOHHOU CBA3bIO. 

FlelictBveM alleTHJeHHa IMTHA B pacTBOpe %XHAKOrO aMMHaKa Ha 2-MeTHII- 
siTa-2,4-77MeH-6-on (1) © xXOpolIHM BbIXOJOM ObII NONyYeH paHee He ONHCaH- 
bit = 2,6-uMeTHNOKTAa-2,4-7ueH-7-nH-6-0o (II). 

IIpu nornonujenuu | Moma BoOpoya 


EipucytcerBsuw Pd-KaTaiH3aTopa Kap- . ‘, (; 

HHO [If Obi mpespamen B 2,6-qume- oe | cect lo pre arre a , 

unoKTa-2,4,7-Tpuen-6-on (III), mpen- WA “eeXte | ak ee 
0 


TaABIAOMMH COOOH %KUAKOCTb C MpH- 
THbIM I[BCTOUHbIM 3alaxoM. 

Ji AaHHOHOTPONHOM NeperpynuupowKku KapOunona II] Bo3smoxnpl yBa 
alipaBjleHua: HOO WeperpyMNupoBka B cTOpoHy oOOpa30BaHuA TepBu4HOrO 
ciupta (jerufporepaHuona IV) co 
CBHrOM OJHOH JBOHHOH cBa3u, HOO 
| B CTOpoHy oOpa3s0BaHuA TpeTHUHOTO 


i, ip yl cnupta V c OJHOBpeMeHHBIM CZBYrOM 
egg th JBYX JIBOHMHDIX cBA3ell. 

NN Se 

My 


CH,OH 


Mbl ycTaHOBuH, 4TO Mp Jelict- 


a 7 BHYH Ha kKap6uHon III 0,05%-H cep- 

CO ae HOH KMCJIOTEI B TeyeHve 1,5 4ac. upH 

| y oat KOMHaTHOH Temuepatype oOpa3yercs 
Ww VI 


TOJbKO TpeTHUHbIM cnupT V, a nep- 
BHUHBIM cnupT IV He oOpasyerca. 
Jina WoKasaTebCTBa TaKoro HalipaBseHHA peakIMH NowyyeHHbI V noj- 
epraica vcuepmbiBaiollemy THApHpoBanHuio B 2,6-qumeTumoKTaH-2-o1 (VI), 
3atTem 3TOT x%e cnupT VI nomyyeH TyTem culeqyroulux peakUHH: 
2, 6-J,umeTunoKtTa-2,4-qu- 


H-7-uH-6-o7 (11), QA KOTO- : Hoy Ho a 
Oro  BO3MO%KH& aHHOHO- . 1%HS0, H,/Pd H,/Pt 
: OH 2804, 
polHad leperpymumupopKa CHES yp 3 
0 vi V v1 


ObKO B CTOPOHY oOOpaso- 

aHuA TpeTHuHOrO cilMpta, 

Om jelicrauem 1%-H cepHoi KucNOTH! M30Mepu3yeTca B 2,6-[uMeTHOKTA- 

,D-Meu-7-nu-2-o1 (VII). Tlocnequnii mpu uwacTHuHoM rHApHpoBanuu B MpH- 

yrctsuu Pd-KatanusaTopa mpeppamaetca BV, a pH NOHOM ru pHpoBanHH 
mpucytctsuu Pt-KaTanu3atopa upespamaetca B VI. IIpeqembubie cnupTsl 

I, nojysennpre OGouMU MeTOfaMH, AatoT 3,5-yMHuTpoOeHsoaTHI (MOueKyIAp- 
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HbIe COeAMHEHHA C o%-HacdbTHaMMHOM), NaBallMecd MIpH ORHOK UM TOH # 
Temilepatype (100—101°) WU He Jape Jelmpeccuu pH COBMeCTHOM ere 
Merusrentagquenon I, HeoOxo,uMbIH WIA CHHTe3a KapOuHona I], nom 


yaJicd HaMH JBYMA IlyTAMH: bee 
1. [Impomusom aleroayetata AUMeTHISTHHUAKapOuHONa ah 


OCOCH,COCH, 
-CO2 


(CH,),—C—C=CH Teste (CHs)2C=CH—CH=CHCOCH, 


{X { (Burzog 49%) 


2. Kouyencalueli AuMeTHMakpHOBOCrO abyerHfa C alleTOHOM a a 
HHeM H30NponusaTa WH TpeTHYHOTO aMHMaTa aJsIOMHHMA (BbIxOL 68—7/2% 
a Take ejKoro HaTpa (BbIxog 47,5%). 


/ RPE (CHs), C = CH — CH = CHCOCHs 
(RO)sAl wma NaOH, I 


IKCNepHMeHTAALBHAA WACTH 
CuutTte3 2mMeTusrenta2z4qauen-6ona (1) 13 AuMeTHA 
a9THHUAKaApOUHONA (VIII) 


(CHs),C = CHCHO 


a)AmeTOaneTaT AUMCTHAXTHHUAKAPOUHONA (IX) 
K warperofi yo 85° cmecn 120 r qumetunsTuHukapOuHona (VIII) u 10 Kanen 
TPH3THAaMUHAa pH MepemewiMBanuu B Teyenue 1,5 uac. npHOaBseno 112 r Ma 
KeTena (T. Kum. 51—52°/50 mM; 2? 1,4350). PeakuwoHHad Macca NlepeMellit 


Banach 15 Muu. mp 85—95° u Opa No_BeprnyTa NeperouKe B BaKkyyme. Ilo 
ayyeno 191 r (92% cuuTad Ha JuKeTeH) alleTOaleTaTa JUMeTHJISTHHMIKapOw 
Homa (IX) c T. kun. 90—92°/10 mm (?). 

6) Iluponaus ameToaweTaTa AUYMECETHAITHHUAKAP 
6uuHoOga (1X).Cmecb 90 r IX uw 100 ma cyxoro BasemMHOBOrO Macsla Harpe 
Baslacb pH 175—185° B Teuenuve 5 yac. IIpu stom HaOmofaslOCcb HelpepBIB 
Hoe BbIJeleHve yruekucmoro raza. 

B konue OnbiTa TeMlepatypa CTasa MOCTeMeHHO NaaTb BCJIeEACTBHe Hakom 
JIGHHA HM3SKOKHMAMeH 2KAAKOCTH, H BbifemeHve yrmeKucnoro rasa CHB 
3amejIMI0Ccb. B Bakyyme 15 mm orornaHo 12 r xKu_KOCTH Cc T. Kun. 30—28 
n 1,4405. Ocrarox uarper 30 muy. npw 190—210° go npekpaljenua BbIy 
JieHHA Ta3a, H MpOMYKT OTOrHaH B. BakyyMe. Ilomyyeno 29 r(I) cr. Kun. 77> 
79°/7 mm; n20 1,5327 (4). Awaxe * (B H300KTaHe) 275 my.. Baixo 49%. 

2,4-Tunutpodenurngpason uenoHa I muaputca mpu 209—210° (m 
CM€CH STHOBOrO cHupTa c STHNaueTaTOM). A... (B H300KTaHe) 372 Mu. 


Cemukap6Oa30n Auenona I umeet T. nm. 174—175° (“3 sTHNOBoro cnupta)| 
Avaxe (B MeTaHome) 295 mu (Ig ¢ 4,746). 


Kougmeucanua 7 Mise Ti isa Kp) elo BeO en 10 albmeruga 
Cale TO Om. 


a) K cycnensuu 8 r TOHKOM3MeNbYeHHOFO efKoru saTpa B 650 Ma cyxord 
aleTOHa 34 HECKOJbKO MHMHYT IPH OXMaKJeCHHH BOJONPOBOAHOM Bool J 
OapeHo 78,7 F AuMerusakpusoBoro anbyerusa (T. Kun. 133—135°: n® 1,4526)) 


Ip STOM HaOsOJaocb pasorpeBanue Jo 40°. Cmecb repeMelluvBaslacb 10 mMnH., 
3aTeEM OTCTOABINHHCA MeNOUHOH pacTBOp OTJeNeH, alleTOHOBbIti pacTBop Hel 


6) Cmecb 10,7 r AMMECTHIAKPHJOBOTO asbaeruya, 260 ma auerona, 500 m, 
Gexs0na uw 87 Tr 35%-ro 6ens0nbHOFO pacTBopa TpeTHUHOLO aMUaTa aIOMHHH 
* YubTpaHoueroBble CeKTPbl CHUMAHCb B ONTHUeCKOT na6opatopuu MocKoseKoro rocy 
AapCTBeHHOTO VHHBepcuTera. 
O04 


PpeBalacb Mp KHNe€HHH B TOKe asoTa 40 yac. SaTem K OxaxKeHHOH Jo 0° 
ecH IIpH MepemMeluBaHHH pHOaBseno 200 ma 10%-ii cepHolt KwcoTHI. IIpoxyKt 
eTparHpoBan ShupoM, NpombiT 5%-mM pacTBopoM OuKapOouatTa HaTpus, BOLOli, 
cyleH CymbtparoM MarHua u mepernan. Tlonyyeno 11,4 r (Bbixog 72%) Me- 
mrentaqvenoua I c T. Kum. 57—59°/1 mm; n20 1,5301. [pu npumenenun 


SIPONNAaTAa aJIOMHHHA BbIXOX MeTHUITeNTaqueHoHa coctaBian 68%. 


OHTeCHCALUA ameTHmeHa c 2MeTunrenta2,4-.ue H 
6-0 HOM 
26HTumetunoxra-24yneu-7-uu-Goa (Il). Peaxuua mpo- 


WWlacb B TpexropsioH KomGe emMKOCTbIO 3 wl, CHAaOKeHHOH MexanHnuecKolt me- 
WIKOH, TasOnO{BOAAWIuMu TpyOKaMH JWI alleTHleHa M aMMMaKka, TepMo- 
TpOM, Kale@IbHOM BOPOHKOH HW OCylWlaolleH TpyOKol co mleTOUbL. 

B ko6e ckonyencupoBaHo 1200 mMmcyxoro xXHYKOTO aMMHaKa IIpH oxaxye- 
H CMECbIO TBEPJOH YIJIeKUCMOTbI C AalleTOHOM. SaTeM B aMMMAaK TIpOnycKavica 
*PrHuHbI TOK OUMUEHHOrO alleTHJieHa, H Yepes 25 MHH. B TepemMellMBaemy10 
(MKOCTb 3a 15 MHH. BHeceHO 6,5 r MemKOHapesaHHoro muTuA. Uepes 40 mun. 
IBOHAYAaIbHO YepHad peaKUMOHHAaA Macca CTasla MOJIOUHOTO WBeTa, YTO yKa- 
BaJIO Ha NOJHOTY MpeBpalleHuA JHTHA B alleTHeHHyA. Tok alleTuseHa 3Ha- 
fesIbHO YMeHbIeH H K AaleTHJICHHAY MTA pu NepemeliuMBaHHN pH Temme- 
rype —70° BTeyeHue 2,5 uac. qo6aBsneno 57,3 r (0,46 mona) MeTurentayue- 
da I B 250 ma aOc. spupa. Sarem peakiHoHHad Macca MepemelliuBamacb 
faca mpu — 70° uw Oba ocTaBseHa pu OxNamKenuu Ha HOUD. Ha caeqyro- 
M eHb OXaxKyeHHe CHATO H aMMHak yfaneH. IIpu tTemnepatype — 5° 
dOaBeHo 300 ma acupa, 300 ma Bogb u 60 r xmopucToro ammoHua. Ocupupiii 
YH OTeJICH ,IPOMBIT BOJOH, BbICyIWeH CybPaTom MarHuaA u Neperuan. Ilosyueno 
71 KkapOnuoua II c T. Kun. 52—61° npu 0,1 mm. Tlocae ounctKu KapOuHona 
/OT IIPHMeCH MeTHJTelTaqueHOHa C MOMOI[bIO ceMHKapOa3sHia BbIJeeHO 
Tr 2,6-qumeTunoKta-2,4-qveu-7-nH-6-ona (II) c T. kun. 60—62° mpu 0,05 mm; 
' 1,5120; d? 0,9055; MR uaiiq. 50,07; pry. 46,91. Awaxe (B H300KTaHe) 
) mu (Ige 4,416), 274 mu (Ige 3,740). Brrxog 51%. f 

| Haiigeno* %: C 80,10; 80,17; H 9,62; 9,58 

| CioHi.O. Brruncneno %: C 79,95; Te Heg39 

| 2,6-numMetunoKkta-2,4,7-Tpueu-6-ou (III). 7,5 r (0,05 mona) 2,6- 
METH JIOKTa-2,4-qHeH-7-uH-6-ona (II) ruypupoBamuch B 30 Ma a6c. 9THUIO- 
°O cuupTa B mpucytcTBuH Pd-katanusaTopa. 3a 1 yac NorsoTHsoch pac- 
iTauHoe KosmuuectBo (0,05 moma) Bogopoga (1240 ma; 18°/749 mm), u 
jpupopanue Opimo mpepBaHo. Tlocne neperonku nosyueno 6,9 r 2,6-qume- 
toKTa-2,4,7-rTpuen-6-ona (III) B Buye OeclBeTHOH KHAKOCTH C IPHATHBIM 
STOUHBIM 3allaxom c T. Kun. 47—48°/0,04 mm; 7391,5039; d2° 0,8804; 


2 walig. 51,14; Bar. 48,50. Amaxc (B MeTaHome) 273 mu (Ige4,079), 280 mu 


ie 3,040). 
Hatigeno * %: C 78,05; 77,95; H 10,57; 10,60 


| Cy9H1,0. Baruncneno %: C 78,85; H 10,58. 


2,6-LumetuaoKtTa-3,5,7-Tpueu-2-0on (V). Cuecb 4,2 r 2,6-qumerut- 
a-2,4,7-Tpuen-6-ona (III), 60 ma 0,05%-f cepHot KucnoTh wu 0,04 Fr 
[POXHHOHA BCTPAXHBavlacb B TeyeHHe 90 MHH. TIpH KOMHATHOM Temmepa- 
ye. IIponykT aKcTparupoBaH a:pupoM, MpoMpIT 5% -m pacTBopoM OuKapOona- 
WaTpHa, BOJOl, BbICyeH mM NepernaH. Tlonyueno 3,0 r (BbIxO 72%) 
-luMeTHOKTa-3,5,7-TpueH-2-o1a (V) ct. Kun. 53—55°/0,02 mm; 129 1,5311; 
0,8945; MR uaitz. 52,64; spr. 48,50. Ayaxc (B M300KTaHe) 268 My. 
64,528), 279 mp (Igs 4,428). : 


Hatineno %: C 77,96; 77,70; H 10,52; 10,62 
| >  CypHygO. - Beraucneno %: C 78,85; H 10,58 


I] 
* Ananu3 Obi BbITOMHeH cpa3y 2Ke Nocuie Meperonku KapOuHoua II. 


1,52 r (0,01 moma) KapOuHona (V) Mo_BeprHyTo MCueplibiBaiouleMy THIIp 
poBaHHio B 8 Mia.aOc. STHMOBOrO CHMpTa B MpHCyTCTBHH Pt-KaTaJH3aTop 
[lornorunoch 0,029% moma Bogopoga (660 ma, 18°; 753 mm). Tloce nep 
rouku nomyueno 1,3 r 2,6-qumeTumoKTan-2-ona (VI) CT. Kun. 82—83°/10 m1 
n® 1,4352; d?® 08335; MR uailig. 49,72; sera. 49,90. Amaxe (B H300KTaH 
265) Mu. 

Haiineno %: C 75,77; 75,63; H 13,74: 13,63 
CypH2.0. Baraucneno %: C 75,86; H 14,00 

MonexynapHoe coequnenue 3,5-qRuHuTpoGensoara crupta (VI) c «-Hapry 

amMuHom umeet T. mu. 1O0—101° (u3 sTHMOBoro cmupTa). 


Hatineno %: N 8,84; 8,62 
CozH330gNg. BrraucmeHo %: N 8,47 


26LumetunaoKktTa-3,o4ueu-7-uH-2-00 (VII). Cmecb 8 r 2 
jumerTuoKTa-2,4-queu-7-nH-6-oa (11), 54 ma abupa, 535 ma 1%-H cepnol & 
coTpl wu 0,01 r ruqpoxuHona HepemenimBanacbh B aTMOcdepe asoTa 5 vac. Tl 
KOMHAaTHOH Temnepatype. IIpoqykT akcTparMpoBaH 2upOM, MpOMbIT pactTE 
pom OvkapOoHaTa HaTpua, BOO, BbICyIeH M MepernaH. 

Tlonyyeno 6,3 r (Bpixog 79%) 2,6-qumeTusnoKTa-3,5-queH-7-uH-2-o1a (VI 
eT. Kun. 59—62°/0,05 mm; n%o 1,5300; d?° 0,9097. MR uaiig. 50,97; BB 
46,91. Anaxe (B H300KTaHe) 262 mu (Ige 4,506). : 

Hatineno %: C 79,14; 79,01; H 9,00; 9,17 
CypHi4O. Brruucneno %: C 79,95; lal Seay) 


Tuapupopanue26OqaumeTuaokTad,o-q ue u-7-uH -20 0 a(VI 


2,6TumetTuaoxkta3,5,7Touen-2on (V) u 2,62uMeTH 
okTtTauH-2oa (VI). 5,1 r (0,034 mona) 2,6-qumeTunoKTaqueH-3,0-HE 
ona-2 (VII) ruqpupopanucb B 15 ma a6c. sTHMOBOrO CHupTa B IpHcyTCTBI 
Pd-Katanusatopa. Sa 2 wYaca ormoTusiocb paccYHTaHHOe KOsMUeCT 
(0,034 mona) Bogopoga (860 ma; 18°/739 mm) u ruzpupoBaHue Oplio NpepBak 
Tlocne: neperonku nomyyeHo 4,1 r  2,6-—umeTum0KTa-3,5,7-TpueH-2-o71a ( 
c T. Kun. 55—56° mpu 0,02 mm; nz 1,5320; di°0,8976; MR uaiin. 51,9 
Bpld. 48,50. Amaxc (B H300KTaHe) 267 mu (Ige 4,399), 289 mu (Ige 4,10 

Hatigeno %: C 78,19; 78,24; H 10,57; 10,63 
CipHigO. Buiuucneno %: C 78,94; H 10359 

3,1 r (0,02 mous) 2,6-qumeTtusoKTa-3,5,7-TpueH-2-o7a (V) mo_BeprHy 
HCUePMbIBalolemMy rHApHpoBanuio B 12 Ma a6c. ITHOBOrO CIMPTAa B IpHCyTCTB 
Pt-Karamusatopa. Tlormorunoch 1480 ma Bogopoga (18°/739 mM), uTO cooTB 
cTByeT 2,9 Moma BOROpogqa Ha 1 Mom BeljectBa. Ilocne neperonku noay% 
Ho 2,9 r quMeTHOKTaH-2-onma (VI) c T. Kun. 81—83°/ 10 mm: np’ 1,48 
d?° 0,8333. MosekynsapHoe coequnenue 3,5-qyuuuTpobeH30ata cnupta VI ¢ 
HadTHJiaMHHOM MMeeT T. I. 1O0—101° (u3 sTusoBoro cnupTa) uw He Wa 


empeccHH MIpH COBMeCTHOM IlwWaByieHuM C 3,5-,HHUTpOOeH30aTOM cuupTa Y 
ONHCaHHBIM BBIIle. 


Mockosckuit HHCTHTYT TOHKOH XMMMUeCKOH TexHONOTHH Ilocrynuno 
um. M. B. Jlomonocopa SJ 557 


UWHMTHPOBAHHAA JIATEPATYPA 


1J. M. Heilbron, E. R. Jones et al., J. Chem. Soc.,' 1943, 261, 268; 194% 1: 
136, 140, 141, 144; 1945, 84, 90; 1949, 2031. 2 R.N. Lacey, J. Chem. Soc., 1954/3 
atte os wu mp., JAH, 114, Ne2 (1957). #R. Kuhn, M. Hoffer, Ber., | 


* QaHMKeHHbI MpolenT yreposa B 9TOM H Apyrux cnupTax c HeCKOJSKUMU ABOMHBI 
CBASAMM (CM. HWKEe) OObACHHeETCA OOMbIOL YYBCTBUTEbHOCTbIO 3STHX COeMHeHHH K I 
Opoky Bo3sfyxa. 
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XHMH A 


¢ 
Axayemuk A. H. HECMES\HOB, P. X. ®PEMJJIMHA u ®. K. BEJIAUKO 


HTE3 WH XHMHUYECKHE TIPEBPAWJEHHA TPUXJIOPMETHJIBHbIX 
VW w,o-QUXJIOPAJIJIMJIbBHbBIX COEXAMHEHWMH PTYTH 


Hockompky pTyTHoopranuueckue coeqHHeHHA, COqepxanHe TPUXxNOpMe- 
IbHYIO HIM AUXNOPAMMIbHYy!0 TPylMbl MpeACTaBJIAIOT HHTepec C TOUKH 3pe- 
1 U3yYeHHA XMMHMYeCKOTO NMOBeeHHA STHX YPYyNN, MbI HCCeLOBaNH BO3- 
KHOCTb CHHTe3a TaKHX COe€AMHEHUM HW WSYYHJIM HEKOTOpble UX MpeBpamenusa. 
B To BpeMs Kak pTyTHOOpranMuecKkue COeAMHEHUA, COfepxKaliue Tpudrop- 
Wubuyto (') HH TpHvosMeTHbHyto (?) PpyNMbl, ONMCAaHBI, NOMbITKH CHHTe3a 
[XJIOPMETHJIDHBIX COeIHHEHHH eKapOoKCHIHpOBaHHeM TpuxsOpatierata 
Tu (*) uu choTOXuMMYeCKOH peakKUHeli YeTbIPeXXMOpuCTOrO. yrueposa co 
THO (4) ocTasHcb Oe3yCcHelliHbIMH. 

Hu OM pefctaButesb ©,@-(UralOUalIUIbHbIX pTYTHOOpraHHyecKkuXx 
JWMHEHHH He OMHMCaH JO HaCTOAWero BpeMeHH B WHTepaType. 

Hamu v3yyeHbl peakuu OpoMTpHxsOpMetTaHa, OpoM- Hu HoAAUXsOpmMetana 
,1-quxs0p-3-Hogmponena-1* co pryTbio IpH ocBelleHHU y.-c=). CBeETOM Harpe- 
t HO 70—80° u aHEpruyHO MepeMellIHBaeMOli PeaKIMOHHOH MaccbI, a TakxKe 
KUHA HOATPUXJOpMeTaHa CO PTYTbIO IIpH IpoOcTOM BCTPAXHBaHHH 3STUX 
IreHTOB Oe3 ocBelleHud. I]pH sTomM TowyyeHbI cmesyrolulue coesquHeHHA: 
BrieBr, CHCl,HgBr, CHCl,HgJ, CCl, = CHCH,HgJ u CCl,HgJ c Bpixo- 
{M, COOTBeETCTBEHHO, 41; 1,2; 2,5; 67 u 12% oT Teopun. 

IIpu B3aumofelicTBHH OpOMTpHxsOpMeTaHa C PpaCCUHTAHHbIM KOJIMUeCTBOM 
% aMasIbraMbl HATpPUA HapAAy C rekcaxsIOp39TAaHOM C HeOOJIbIIMM BbIXOJOM 
TydeHa TakeKe OpOMHCTad TPHXJIOPMeTHJIPTYTb, a He CHMMeTPH4HOe COeJU- 
me (CCl,),Hg. AnoManua TakOTO poqa H3BeCTHa JIMIWb AIA HOAMCTOH 
<moreKkcuupTyTH (°). 

B ormuuve OT XJIOPMeTHJIMepKyprasOreHHAOB, paslaralolwluxcA of Jeu- 
HeM Iemouel c BbiemeHHem pTyTH (°), TpuxmOpMeTHusMepKypOpoMuy pH 
a6oTKe BulaxKHOM OKHCbIO cepeOpa MpeBpalllaeTca B CpaBHUTeJIbHO YCTOH- 
yyI0 THAPpOOKuch TpuXxXsOpMeTHIpTyTH. OcTopoxHo HelTpamusallven BOJ- 
o pactsopa CCl,HgOH consHol umm Ho_UcToBosopoqHoH KHCOTON 
ryuennt CCl,HegC! u CCl;HgJ. Oram xxe nytem u3 CCl, = CHCH,HgJ 
ryYeHbI XJOPUA WU Opomug. 

Hamu naiigen ee Gomee mpoctoh u yAoOubIM cnocoO nepexoya OT ankuu- 
KYPHOAMAOB K XJOpHfaM, 3akmOUatoNHca B OOMeHHOM peakI{HH C CyJIeMoH 
4 HarpeBaHHu B Supe HM cuupTe. Peakuua uAeT MO cxeme: 


2RHgJ + HgCl, > 2RHgCl + Hele 


B page peakuui TPpHXIOPMeTHJbHbIe COEAMHEHUA PTYTH HaslOMlinaloT Tak 
IBACMBIC KKBASHKOMIIICKCHbIe» COeMHeEHHA. TpuxsiopmMeTHiMmepkyprasore- 


* Tlonyuen 13 CCl; —CH = CHe, a taxxe u3 CCl2 = CHCH2Cl o6mennoit peaxunel c 
B alieToHe, T. K. 69 — 70°/10 mm 


5 lly PAU ol il stl cohe a eAla yh) 


Hatineno %: C 15,29; 
Pane EH 1528. 


Buuucseno %: C 15, 
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HHJbI Ja;oT KOMINVICKCbI C THPWYAMHOM, KaK HW «KBa3HKOMIIJICKCHBIC’ COCIUE 
nus (7,°). B cayuae CCl,HgJ Kommuiekc HeycTOH4HB H pH XpaHeHuu OpicT 
passmaraetTca. ‘ 

I[pu gelicrsun Ha xsopodopmenupli pactsop CCl;HgCl cyxoro ammuai 
He OOpasyerca OMCTPUXJOPMeTHPTYTb, a C BbIXOMOM 95,5% OOpasyertca B 
NWaBKHH MpewMnHTa+r: : 


CIHgCCl, + NH3 > CIHgNH, ++ CHCl, 


XsOpvcToro aMMOHMA B PeaKUHOHHOM macce He OOHapy2KeHO. 

Cepopofopoq yxKe Ha XOJIOJy KOJIMYeCTBEHHO BbIMeACT W3 CIMPTOBO! 
pactsopa 6pomucToh tTpuxsopmetumptytu HgsS. 

Cpoeo6pasHo MpoxogqAT TakxKe peakWMH OpOMHCTOH TPUXJOPMeTHJPTY: 
¢ C.HeMeBr wu (C,H,).snCh. 

IIpu psaumogeitcrauu OpomucTol TpuxsopMetusptyTu c C,H;MgBr B oOpr 
HbIX JIA MOMYYeCHHA HeECHMMETPHYAbIX PTYTHOOPraHHyecKHX CoOeMHeHH 
yCIOBHAX (°) Hapany c eHHATpAXJOpMeTHIPTyTbIO NoOyyeHa OpomuctTa 
(benupryts. Tlogo6uprli o6MeH paqukasamu Mexay RHgX u R’MgX c oOpasi 
Banuem R’HgX wu RMgX ormeveH JMUIb B HeMHOrHx cayuaax (1°12). 

B3aumogelicrsue OpomucToH TpuXJIOpMeTHIPTyTH c AudbeHuAAXTOpcTal 
HaHOM B OOBIUHBIX ycOBuAxX ('8) mpoTeKaeT 10 pa3HbIM HalpaBsJeHUAM B 3aBl 
CHMOCTH OT KOJIM¥eCTBA B3ATOH B peakiHio Menoun. IIpu crexnomerpH4eck 
OTHOWI€HHH peareHTOB B COOTBeETCTBHH C ypaBHeHHem: 


2CClsHgBr + (CsH;)eSnCl, + 6NaOH > 
— 2CClsHgCgHs -+ NagSnO, + 2NaCl + 2NaBr + 3H,O 


Oba NoOyyeHa cbeHvATPUXOPMeTHJPTYTb Cc BbIxoZom 49%. C 6dnbuIuM Ki 
JIMUYCCTBOM IWleOUH peakiua UJeT c COpasoBaHHem AudeHuspTyTu (29%), H 
BHUMOMY 110 ypaBHeHut0: 


CCl,HgBr (CgHs)2SnCl, -- oNaOH — 
—+ (CoHs)sHg ++ NagSnO, + 2NaCl + NaBr -++ CHCl, + 2H,0 


B o0onvx caryuanx HaOmoaloch 3HaduTebHOe OOpas0BaHHe HelMaBKUX U He 
PACTBOPHMBIX OCAKOB, COJepxKaulNX PTYTb. 

C metuicnuptospim HC! dpenumTpuxsopMeTuJIpTyTb OOpa3syeT Cc KOmMUeCTBeH 
HbIM BbIXOAOM C,H; HgCl, yro yKa3pipaeT Ha OO/IbLLyIO OTHOCHTEIbHY1O SuIeKTP 
OTPHUaTeIbHOCTh TPHXJIOPMeTHJIBHOM YpynMbl NO CpaBHeHHIO C penta 
IIpu moulyyacoBoM HarpeBaHHu (PeHWATPUXNOPMeETHAPTYTH B 3aladHHOH amnyd 
mpuH 150° o6pasyetca C,H;HgCl (80%): 


IIpu Nonbirke CHHTesHpOBaTb (eHHTPAXMOpMeTHAPTYTS oTOXHMHMUeCKH 
MekapOoKCHMpOBaHHeM pM OOsIYHOH Temmeparype C.H,HgOCOCCI, (nom! 
yeHHoH u3 C;H,Hg0H u CCI,COOH) B meranome m3 peakUHOHHOL maccbl a 
pay © HelipopearMpoBaBllMM MpOAyKTOM Obla BbIeeHa MMIb XMOpUCTa: 
(peHMJIPTYTb. 

AvaNorMuHbld pesynbTaT nomyseH mp Harpesanua C,H,HgOCOCCI 
B BakyyMe (0 240° B TreuenHe HECKOMBKUX MHHYT. | 

J\eiicraue OObIdHEIX «cHMMeTpH3aTopoBy (KJ, Na S,Oz, Cu) Ha .Tpuxs0 
MeTHJIMepKypraorenufbl He MpHBOAUT K OOpasoBaHHlo OucTpu xXJIOpM 
THJIPTYTH. 

/\avHble aHaM30B HT. TI. CHHTe3HPOBaHHbIX PTyTHOOpraHMyecKUX coes 
HeHHM MpHBeeHb! B Tabs. 1. 
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: Ta6auna ft 


Coe AHHeEHHe bey herd Haiizeno, % @puucseno, % 

1,HgBr 165 |C 3,10; 3,25; Cl 26,78; 26,69; | C 3,03; Cl 26,68: Br 20,03- 
Br 20,03; 20,23 

1sHgBr-C;H;N 87 | CA5,15; 14,01; He 0,87< 0,81; | C15,07; H 1,05; Chao 85: 

| Cl 22,08; 22,00; Br 16,57;16,55| Br 16,72 

1,HgJ 197) 11 GOSS: 2.93" C1 23542--95 o8 C 2,69; Cl 23,85 

1;HgCl 173 | C 3,29; 3,16; Hg 56,90 C 3,39; Hg 56,60 

1,;HgOH L7G ee H 0,02; 0,05; | C 3,57» H.0,30- CI31,65 

lsHgC.H; 116) 1:C 20,84 24,02. 44354 293) C2198. 1.97 Chee 70. 
Cl 26,11; 26,43 

(Cl,HgBr 152 |C 3,36; 3,24; H 0,23; 0, 28; ra~| C 3,30; H 0,28; ranouz 
noun 40,98 41,39; 

Cl,HgJ 430, |C 2:49: 2,59 HH -0,32; 0,31 |'C 2,92: Hf 0,24 

2=CHCH,HgJ 46 1C 880; 8,85; H 0,72; 0,64;| C 8,23; H 0,69; Cl 16,20: 
Cl 16,97; 17,04 

l>=CHCH,HgBr 94,51C 8,67; 8,73; H 0,79; 0,77 C 9,23; H 0,77 

1,—=CHCH2HgCl 100 |C 10,17; 10,39; H_ 0,94; 1,13 C 10,41; H 0,87 

sHgOCOCCls 240 |C 21,46; 21,43; H 1,10; 1,27;| C 21,60;H 41,15; Hg 45,35. 


Hg 45,52; 46,05 
lp=C(CHs)CH,HgJ* | 101 |C 10,65; 10,78; H 1,02; 0,98 C 10,64; H 41,12 
1,=C(CHs)CH2HgBr] 109 | Br 20,30; 20,43 Br 19,75 
1,=C(CHs)CH2HgCl | 127 | Cl 29,69; 29,56 Cl 29,54 


| * Tlonyyen u3 1,1-quxa0p-2-meta-3-fHoznponena-1, T. Kun. 77°/10 mM. 


| Hafiqeno %:C 19,49; 19,49; H 2,05; 2,02 


BruncneHo %:C 19,15; H 2,04 
MWucrutyT smeMeHToopranuyeckux coequHenuit Tocrynuno 
Akayemuu HayK CCCP 28 XII 1956 
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Usen-Koppecnonzext AH CCCP A. Ml. TEPEHTbEB u M. H. fI[PEOBPA)KEHCKAA : 


CHHTE3 NMPOHM3BOJHbIX 5-METOKCHHHOJIA 


TIpouspoguble 5-OKcHHHOa, JerKallero B OCHOBe CTIpyKTypbl CepOTOHMH 


fo yr CH,CH,NH; 
LI BeULeCTBa, OONaaroulero pa3HOCOpa3HbIMH du3nou 

\ 
craccReen CBOHCTBaMH, MpeCTaBIAIOT 3HA4HMTeIbHbIM MHTepec, TaK K 
MHOrHe 43 HUX SABJIAIOTCA CHJIbHeHWIMMH aHTHMeTaOOMTaMu cCepOTOHHH 
B HactosueHh paOoTe Hamu CHH 
3HpoBaH pA 2-apn-5-MeTOKCHHHAOO 
MyTeM KOHJeHCalMu N-aHHu3suquHa Cc 3 
MeLICHHBIMH @-TrasloreHoaleTodeHOH aM! 
B muTepatype MMewrTca ykKa3aHH 
O NOJy4eHHH TaKHM TyTem 2-deHHJ-3 
- MeToKcHuHONa (1) (*) wu 2-(n-meToKcH: 
(peHuu)-5-MeTokcuuHyona (IJ) (7), omHa 
KO 9SKCICPHMeHTaJIbHble MOAPOOHOCTY, 
B OCOOeHHOCTH OTHOCHTeIbHO BbIJese 
HUA IpOAyKTOB peakuuH (YTO Mmpex 
CTaBsIaeT HaMOobIuMe TpyAHOcTH), CO 
OOWeHbI He ObINH. ; 
Crpoenue 2-enus-5-MeTOoKCHHHAOUé 
Oblo WoKa3saHo (!) Tem, 4TO pM ert 
220 = 60 300 540 S00 me, O30HHPpOBaHuyk oOpasyerca N-6ex30nI-5 
a MeTOKCHaHTpaHHoBan kucsota (I 
Puc. 1. Cnekrp normomenua 2-denus-5-me- 2- (n- MeTOKcnienHan)-5 - MeTOKCUMH IOS 
TOKcHuHona (1) Obl Nosyuex Take M3 Kpaline He 
yCTOMYHBOFO K JeHCTBMIO CBeTa HM BO? 
AyxXa n-MeTOKcHenHuruApasona n-mMeToKcualleTodenoua (3). 
Bpixojbl HW CBOHCTBA NOJYYeHHEIX HaMH COeMHEHH npHBeseHb! B Tabs. 1 
CilekTpbI MOrOWleHHA B YAbTpauoneTowolk oOacTH AWA NOLyYeHuA HHO 
JIOB CXOMHBI Mexkyy coOoh (cm. Ta6m. 2 u puc. 1). 
CiekTpbl CHMMaJIMCb Ha cneKTpodotomerpe C®-4. Bo scex cayyaax Kal 
PacTBOPUTeIb IIPHMeHAJICA MeTHIOBbI cnoupT. Bsuyy nmoxoli pactBopih 
moctw Il u VIII 8 merunosom cnupte AA STUX BellecTB ONnpexenAnM NpoLeH 
MOPOMeHHA (HACbINeHHBIM pacTBop, Tommuna com 0,0113 ecm). : 


3-(n-meToKcudbenun)-5-MeToKcHuHyon (XII) Ob nomyyer uNKansauuel 


(-MeTOKCHpeHuJ1)-aMHHOMeTHJI-(1-MeTOKC HcbeHus1)-KeTOHA (XIII) c nomonrb10 x10 
pucToro WHHKa. ; 

CieKTpbI MOTONIeHAA B YyAbTpadMonerowok OOnactu Avia ucxoHoro aHMs 
uwunoKketona (XIII), qua 2-(n-meroxcudenus)-5-meroxcuungona (II) u fa 
3-(n-MeTOKCHpeHuw!)-5 MeToKcuuHAONA (XII) pesko ormmuarorca (cM. puc. 2 
560 
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Mepxaye u Aneukul (4) nomyauau mpu AeictBuu XOpucTorO UMHKa Hi 
(penalusaHHMe pu Temnepatype 180° 2-cbeHuMHAON C BLIXOOM 39%. ABTop! 
TIpeANOMORKUH, YTO\ NepBOHAaYaIbHO OOpasyroulwiica S-peHHAMHAOA TOA het 
CTBHEM XJIOPHCTOrO IMHKa pH BbICOKOH Temlepatype Meperp yNMMpoOBbIBaerc 
B 2-penumungon. Tleperpynnuposka 3-penusunfona B 2-peHHIMHAON Mp) 
HarpeBaHHH C XJIOPHCTbIM WHHKOM Jo 180° panee Onluia OcyilecTBIeHAa Duwepon 
uv Ilimurrom (5). Ham yqamocb noKa3aTb, 4TO B Ooslee MATKUX YCIOBHAX (B 3TH 
JIOBOM cnupTe) pH WHKIM3aluM aHusH~MHOKeTOHAa (XIII) RelicTBuTebHO o6pa 
3yeTCA 3aMellleHHbit 3-enutHHson (XII). 


5s ————— BUN re 
REOE7< O- )-OcH CH;O rt | A »-OCH, 
CH: ZnCl, 
AN VA ae 
XI XIII 
Ta6auna 2 CneKTpbl CHHMaJIHCb B ma6opate 
wie pun JI. A. Kasuunuok. CauTaem CBOMI 
CHO | | JOMTOM BbIPasHTb elt cBoro Onarogap 
| 
“y—-R HOCTb. 
\7 Sieg 
A < IKCNeEPHMeHTAMNbHAA YACTS 
MaKc’ lg 
2 Mp. ak I. 2-apua-5-meToKcHuHAOMbI Tod 


YaJIMCb IIO culeqyroueh MeTOJIHNKe: CME! 


14s ae pe 5 MosleH N-aHH3HqnHa H | MOJIb w-Tall 
=” “  penoalleToweHoOHa HarpeBasN B TeveHH 

il ~Zaee SOc: 15 muy. npu 180—200°. Oxnaxyer 
~ HYIO P€aKIWHOHHY!IO CMeCb pacTBOpAd 
ml —@_ S-cH, 319 4,50 B MHHUMAJIbHOM KOJIMUECTBE MCTHJIOBOF 


CnupTa HW BbIWIMBAJIH B npHOM3HuTeVIb: 


CH ‘ ‘ 
eb Je@CATHKPaTHbIH OObeM COMAHOH KUCAC 
Vv —~__S-cH, 320 4,59 Tol (1:4). Tlonyuennpit ocaqoK cyumMa 
pag ‘ B BaKYYM-3KCHKaTOpe Hay XJIOPHCTHI 
Vi ge cl 323 4,54 KaJIbUHeM. 
HO 2-pe HU A-OMETOKCHUHE 
S own (I), Kpuctannu30BaiH H3 MeTI 
x1 =o S 326 4,47 a ee 
A ey JOBOrO cMupTa. 
x SNH a ee 2-(n-MeTOKCUMeH H «)-5-M 
<a, TOKCHHHAOA (II), a Taxxe 2-( 


COCHs Opomeuu a)-5-MeTOKCUHH 


vi -<_ SKS 334 moa (VI) ounmanuch KpucTanmnse 
i: Wel H3 YeTbIPeXXOPHCTOrO yraepos 
a 3aTeM H3 MeTHOBOTO cnupTa. 
2-(n-xnopdeuua)-Smetokcuuungoa (VII) xKpucrannugora 
M3 UeTbIPeXXNOpHCTOrO yrulepoga, a 3aTeM M3 STMNOBOTO cHUupTa. 
2(nTOAUN)S5MeTOKCHUHHAOA (III) xKpucranausopa 
H3 CMeCH OeH301a H H300KTaHa, a 3aTeM 43 GeH30Na. 
2(nKCHAHA)OoOMETOKCHHHAON (IV) oxcrparaa 
H300KTAHOM H Tlocyie yasleHHA PaCTBOPHTeAA KPHCTAMIM30BaIH H3 MeTHJIOB 
cuupTa. | 
2(oKC HAUNA)SoMeTOKCHHHROR (V)  9xKcTparnpoBan 
apupoM, sxpupHbit pactBop ounmanu Kunayenuem c AleOs, nocae yaaneHH 
apupa oOpabarpiBasu CMecbIO GeH30-H300KTaH. TlomyyeHHoe semecTBo KpI 
CTaIH3OBaIH H3 OeH307a, a 3aTeM M3 BOMHOFO MeTHIOBOrO cHupTa. : 
2(n4udeuu a-S5MeTtToOKcCHUHAOA (VIII) puerta 
BaH U3 TOyona. 
2(n-awkeTaMuHOdeuua-SmeTOKcCHUHTON (1d 
KPHCTAJIM3OBaIM M3 YKCYCHOH KHCJIOTHI, a 3aTeM H3 MeTHJIOBOrO CHMpTa. 
962 


2-(n-O KCUPeuua)-SMeTOKCHHUHQOA (X) SKCTparMpoBasn 
OOKTAHOM H, YlaJIMB PaCTBOPHTedb, KPHCTaNNM30BaIH u3 GeH30qa. 

2-(0-o KC uUbeunu a)-5-mMeTOKcHUH Roun (XI) *9xcrparupopann 
HSON0M, pacTBop kunsTHaM c AleOs, no ucnapenun pactBopuTensa KpucTau- 
iZOBaJIH M3 CMeCH O€H3OJI-H300KTAH. 

fe lhony ren we (nMeTOKCHUPeHU)-aMuHOMeTHUg- 
MeTOKCHeuua)Kerona (XIII). 9,84 r n-anusugquna lipu6a- 
IM K pactBopy 9,16 r_ n-mert- ii: 
CH-w-Opomanetodenona B30 ma 
MJIOBOrO cnupta. Uepes nomyaca 
cOcaJIH BbINaBIUHH B OCaqOK aHu- 
AWHOKeTOH. YuapHBanvem MarTou- 
TO pacTBopa nowyuniu enue He- 
TOPOe KOJIMYECTBO aHH3HHHOKe- 
Ha. OOmuh Bplxon 9,5 r (88%). 

ma. 126—127° (u3 cnuprta). 

HatimeHo %: N 5,11 
CygH,;,O3N. Baruncneno %: N 5,16 


Il. Tlonyueuue 3-(nme 
yKCHMeuHuUN)-5-MeTOKC #- 
Thoma (XII). 5r (n-meroxcu- 
HHJ1) - AMMHOMeTU I - (N-MeTOKCH(pe- 
J)-KeToua H 10 r xmopucToro WHH- 
pactBpopuu B 20 ma ac. sTus0- 
rO CNupta H HarpeBau 7 4Yac. JO 
MeHHA. PeaKUHOHHY!O CMeCb BBI- 220260 500 340 380 me 
mH B 150 Ma comAHOu KUCAOTHI A 
4). TlosyuenHplli ocagqoK CYIUMIH B Pye, 2. Cnexrpsr normomenua 2-(n-metoxcude- 
KYYM-S9KCHKaTOpe Hay XJIOPHCTbIM Hbu1)-5-MeroKcHHHZOna (II), — 3-(n-meroKcnde- 


: HW)-5-MeroKcuuHona (XII), uw  (a-mMeroKkcu- 
eee ee DOR As HS HERO (beHHy1)-aMHHOMeTHA - (n-MeTOKCHeHH) -KeTOHA 


Non u300KkTaHom. Tlonyunau 1,1 r (XID) Hacentennue pacrnopert d= (OWS ee 
1%) 3-(n-MeroKcudeHus)-5-mer- wt OnE 
HUH Oa, HepeKpucTamIM30BaIN “3 MeTHIOBOrO cnupTa. T. m1. 151,5—152°, 


Haitzeno %: C 75,94; 75,52; H 6,39; 6,16; N Oylo 


CicH,;02N. Baruvcneno %: C 75,86; H 5,97 mw Neo,oo 
MockosckHit rocyapcTBeHHbId YHHBepcHTeT Se 
um. M. B. Jlomonocosa 


LMTHPOBAHHAA JIMTEPATYPA 


ki, GR 
aC. t r, D. Molho, Y. Berquer, Bull. Soc. Chim. Franc., yes 
0). Pe Be trie tC! UR 222, 1676 (1946)... A. Korezynski, m K ES rT 
Metsazz Chim, Ital., 55, 36! (1925). *E. Janetzky, P. Verka 5 a 
v. Chim., 64, 129 (1945). 5 E. Fischer, Th. Schmitt, Ber., 21 1811 (1888). 
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XHMH 


Axayemux TI. f. YPA3OB, A. K. KAPAKOCAH u P. C. MXHTAPAH 


U3Y4EHME B3AMMOJEMCTBUA MEXKKXY AMMHAKOM MH XJIOPHCTDI 
I[MHKOM B BOJHOM CPEJIE 


Visyuenue B3avuMojelicTBuA MexKYy XJIOPHCTbIM WHHKOM H aMMHAKOM B BO 
HOH cpele BO BCeM HHTepBade KOHWeHTpalu moceqHero B pacTBope Mpu pa 
HbIX TeMMepaTypax He mpoBeyzeHo. Mmeromiveca HCCIeOBaHHA MOCBALLeHBI CH 
Te3y aAMMHMaKaTOB XJIOPpHCTOrTO WHHKa HM UX TePMHYeECKOM yCTOHUMBOCTH. 
 - BesBowubili rekcaMMHHOWMHK XJIOPH NOy4eH MpomycKaHveM Tras000pa3Hol 
aMMHaka Yepe3 Oe3BOTHBIN xsOpucTH wunK (1, 4). OnpegqereHa yupyroe 
Juccollualuv TeKCaMMMHOWMHKXJIOpuya HM MposyKToB ero pacnaya (°, 4). Mo 
AKBONCHTAMMHHOWUMHKXJIOPHA NOMYYeH OXaKeCHHeM HacCbILeHHOrO aMMH 
Horo pacTBopa xJlopucToro WHHKa ("). TerpaMMMHOWHHKXJIOpHy c pa3sJIM4H 
colepxKaHHeM BOLI NOYYeEH OXNaKACHHEM AMMMAYHOFO pacTBOpPa XJIOPHCT 
wunka (°, °, *). OnpeyeneHa Temnepatypa pasnoxenna (*). uaMMHHOWMAKXdT 
PHA, Kak cofepxauwi KpucTamusallHOHHyio BOLY, TAK u OesBo_ubI, Moye 
Pa3JIHYHbIMH MeTOJaMH: PaCTBOPeHHeEM OKHCH WHHKa B pacTBOpax XJIOPHCTO! 
amMouna (*), mponycKaHHeM ras000pa3Horo aMMMaKa Yepe3 PacTBOP XJIOPHCTO! 
unuKa (°, °), TepMHdeCKHM pa3IOXXCHHEM BBICIIMX AMMMaKaTOB XJIOPHCTO! 
‘tnuka (°, °) w Ap. Onpenesmexbl Temnepatypbl JUCcolMalluu U Hayao pass0 

HMA JMaMMMHOUMHKXJopuya (1, 9). MonoaMMMHOUMHKXJIOpU ABJIAeCTCA KOHE 

HbIM MpOAYKTOM TepMHYeCKOFO Pa3sJIOKeHHA BbICIIHX AMMHAaKAaTOB, erO MOK 
Oe3 pas02%KeHHA MepernatTb (°). Ha nomyyenne aMMuaKcojlepxalllMxX OCHOBHB 
coe yKaspiBpaioT Axype (§) u Annan (2°). Onn nowyuunM amMuaKcosep «alll 
OCHOBHbIe COJIM pacTBOpeHHeM OesBOAHOFO XJIOPHCTOrO WHHKa B KOHILeHTpUp! 
BaHHbIX BOJHbIX PacTBOpax aMMUaKa. 


OKcNepuHMeCHTANLHAA BOE Is: 


Usyyenne B3auMojelicTBHA MexKAy XJIOPHCTbIM WMHKOM HM AMMHAKOM B BO, 
HOM Cpefle MpOBOAMNOCh MeTOJOM H30TepMuYecKOl pacrBopuMocTu. B3aumojel 
CTBHe M@KTY AMMHAKOM MH XJIOPHCTbIM WHHKOM B BOHOL Cpefe HeT B Be CTaqM 
TIPH MaJIbIX COJep%KaHHAX AMMMAaKAa B PaBHOBeCHOHM MKUAKOM (base KpucTamM 
SYIOTCA AMMHMAKCOJep Kalle OCHOBHbIe COJIM, a Np ero BbICOKOM KOHUeHTP: 
IMM — aMMHaKaTbI XJIOpHCTOrO IWMHKa. ; 

OOmacTb KpHcTanMsaluu aMMMaKaTOB paccmMaTpHBanach Kak TpolHe 
CHcTeMa, COCTaBJIeHHaH H3 XJOPHCTOrO WHHKa, AMMVaKa HM BOJbI, WU usydar 
lp AByxX TemMepatypax — pu 0 u 25°, c yembIo OMpesenenua usMeHeHUA pa 
TBopuMmocTH ZnCl2 B BOAHO-aMMMaUHBbIX pacTBOpaxX HM COCTABOB KPHCTAJWIM3Ys 
IMUXCA (pas B 3ABMCHMOCTH OT TemMepaTypbI. OOmacTh KpucTaWIM3aluu oon 
comeH u3y4alacb TONBKO np 25°. ; 

B oOnactm KpucTanmMsaluu OCHOBHEIX comet Opanucbh BoyHBIE pactBop 
aMMHaka PasIMYHOM KOHICHTpalwH WM B HX BHOCHIICH KpucTaimMu4ecKh 
XJOPHCTBIM WHHK JO NMOABJICHHA OCaAKOB OCHOBHBIX coveli. Jlna usyueHl 
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IIpvroTopyieHHble CMecH u3 OOaCTH KPUCTaMMMsAalMH AMMMaKAaTOB BbIep- 
BaJIUCb B 3aKPbITbIX COCyaX B TepMocTaTe C NepemelinMBayHem 6—8 yac., 
A CMeceH M3 OONACTH KPHCTaNIM38alNH OCHOBHBIX Cone JO ycTaHoBmeHuA 
HOBECHA MeK Ly 2KHAKUMH VW TBepAbIMU cbasamMu TpeOoBanocb 20—25 jHelt. 
AKuAkue HW TBepAbIe (Pasbl u3 oOenxX OGMacTeli CUCTeMBI aHaMSHpOBaNuCb 
cofepxanue Zn?" ocaxeHHeM AByX3aMeleHHbIM (bOctbOpHOKHCIbIM aMMO- 
M, Ha Cl —rnTpoBaHvemM pacTBOpoM a3s0THOKHcsIoro cepeOpa, Ha OH™ 
(Hs Kak B TBepAbIX, TAK HW B KUAKHX (—basax — IPAMbIM THTPOBaHUeM CepHolt 
IOTOH. 


O6OcyKAeHuUe PeCSYAbHTATOB 


KpucTanmu3alua aMMuaKkcofepxKalllux OCHOBHBIX coneli saBepmaeTca npr 
epxkanun 9,04 Bec.% ammuaka u 18,92 Bec.% xmOopHcTOrO WHHKa B paBHo- 
HOH KUKOH chase. Coflepkanve XJOpUCTOrO WHHKAa YBeJMUMBaeTCA C BO3pa~ 


bec. %, : 
5 20 
4 | 
& | 
= 0 9 
2 SS 
{ 
(e} Ae 

a pot 
o ~ 0 

5 10 bec.% 5 10 Gee. % 

Puce. 4 : Puc. 2 


HH€M KOHICHTpalluu aMMHaka H TpPAMO MpONOpMMOHaIbHO ero COJepKaHHto 
KUAKOH case (puc. 2). 

Kpuctaiusalud amMMvakcoJepxKallluX OCHOBHBIX Cosel XOpHCTOrO WHHKa 
IACTCH Pe3YJIbTATOM YaCTHYHOrO TNpoTeKaHHA peakuHH OOMeHa MeXxK]Y ru- 
YOKHCbIO AMMOHHA WH XJIOPHCTbIM WHHKoM. C BospacTaHveM KOHIeHTpalluy 
(Maka B 2KUKOM (base OOMeH Mex y YKA3aHHbIMH BeLLeCTBAMH yMeHbllaeTca 
napaGommyeckol 3aBucumocru ‘(puc. 1). 

Tpepable a3sbl OOaCTH KPHCTANIH3alHH OCHOBHBIX cosel xsopucToro 
{KA ABJIAIOTCA OOPa3s0BaHHAMM TepeMeHHOro cocTaBa. Onn BCce 6e3 UCKIIO- 
MA cOepxKaT aMMvak wu HMeIoT cocTaB ZnCle-nZn(OH)2-sNHs-xH20, rye 
(PPHUHeHThI 71, S HM X MMeIOT PasJIMYHbIe 3HAYeHHA, KaK WeJIbHOUMCJICHHBIe, 
; HW J pooupie. 
CoylepxaHve aMMHaka B TBepfbIX (a3aX 3aBMCHT OT ero KOHUeHTpalnn 
aykux cbasax. Uem Oobliie aMMHaKa B KUAKOM chase, TeM OObLUIe OH BXOJUT 
OcTaB TBepfOH dasbl, a cOfepxKaHne THAPOOKHCH WHHKAa pH 9TOM COOTBET~- 
@HHO YMeHbIUaerca. 

AmMuakcojepxKalive OCHOBHBIe COM XsOpHCTOrO UWHHKa, HeCMOTpA Ha 
HUHbIE XHMMYeCKH#e COCTABbI, OOaaloT OJMHAaKOBbIMH CBOLCTBaMH (Tep~ 
JECKUMH, KpHCTammoonTHueckuMH u p.). JteOalierpamMbl yKa3aHHbIX 
el TOMHOCTBIO CXOJHbI Mexyy co6orw. CopmayjeHue HeKOTOpbIX CBOMCTB, 
‘aKKE KPHCTaIMMUeCKOH pelieTKH AMMMAaKCOJepKallHX OCHOBHBIX Cosel, 
OATHO, CBA3AHO, C H3O0MOPHBIM 3aMelleHHeM Ipylill, BXOAAWHX B COCTaB 
X BelllecTB, cKopee Bcero OH” u NH nu, moxer O6piTtb, H,O u NHsg. 
Kpucransmm3auua aMMiakaTos Kak pu 0°, Tak Hw pu 25° HauMHaeTCA IpH 
epxkanuu 11,0 Bec.% ammuaka u 28,0 Bec.% xmOpHCTOrO UMHKa B PpaBHO- 
Hom pactsope. Mexyy HayanoM KpHCTaM3allHH aMMHaKaTOB M 3aBep- 
iMeM KPUWCTaMIM3alMH AMMMAKCOJepxKalNX OCHOBHbIX COsleH MMeeTCH 
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HeKOTOpbIA mpomexyTok (oT 9,0 go 11 Bec..% amMmuaka B pacTBope), pH Ke 
TOPOM, BCJle{CTBHe* BbICOKOH pacTBOPHMOCTH BHOBb o6pasoBaBllerocaA coequ 


HeHHA, KpucTaH3aun 
bec. % TBepAOH tpasbl He MPOHCX¢ 
80 qur. CHcTeMa COCTOHT TOJIbK 


aad a Ny Oe! M3 TOMOreHHOM 2%KHAKOU be 
i 3b. B oOnacTH KpHCTaJJE 
3alHH aMMHakaToB pu 
KpucTasMsyeTca Ba CC 
emunHenua: ZnCle-2,2NHs3 
-0,5H20 u ZnCl, 
: 5,75NH, - 0,75H,O38m 
 3yJIbTaTbI 9KCMePHMeHTO 
110 H3yYeHHIO pacCTROPHMOCT 
XJIOPUCTOTO WHHKAa B BOLHC 
AMMHayHbIX pacTBOpax — 
o6macTH  KpucTanwnsalu 
aMMMakaToB pH O° npes 
CTABJICHbI Ha puc. 3, a Op 
25° ua puc. 4. IIpn 25° 
cucteme ZnCle—NHs—H 
B OOacTH KpHcTanIM3aly 
AMMHAaKaTOB Tak»Ke KPHCTAa 
JIM3YIOTCA Ba COeCAHHeEHH 
' ° ZnCl,-2,2NH;:0,5H,O 
i 0 0 2 Gec.¥, LNCl,-5,33NH;-0,35H,0. . 
CocTaBbl _BbILe yKa3aH 
HBIX BeUeCTB . yCTaHOBJIeHE 
Puc. 3 MeCTOJOM OCTaTKOB H XHME 
YeCKHM aHaJIH30M. § 
Kpuctannusauua ZnCl,-2,2NH;-0,5H,O Kak npu 0°, Trak u npu 25° Haug 
HaeTca MpH cofepxKannu ammuaka || Bec.% uw 3akaHuBaetca mpH 24,64 Bec.9 
aMMUaka ,B  paBHOBeCHOM : 
pacTBope. Bee. % 
PacTBopuMocTb mocsey- &0 
Hero cCOeCAMHeHHA Bo3spac- 
TaeT C KOHUeCHTpalivel aMMu- 
aka B pacTBOpe H He 3aBH- 
CHT OT Temilepatyppl. Ilo- 
STOMY 3HaYeHHe pacTBOpH- 60 
MOCTH xsOpucToro UHHKa 
pu 25° nowHocTbIO coBma- 
JaeT co 3HayeHvem mpu 0°. 
Touke COBMeCTHOH KpucTaJ- 
JIM3alnu ZnCl, 2,2NH, - 
-0:5H;0 # ZnCl,-5,75NH,- 
0, 75HsO sup O75 ZnCl. = 
“Qj 2Nig U,ob.O mw ZnCl,: 
-5,33NH3;-0,3H,O mpu 25° 
COOTBETCTBYIOT paCTBOPHI Co- 
crapsa NHs 24,14 pec. %, 20 


a ZnCl, 57S NH, 075 4,0 
re) 


20 


ZnCLs 22NH,-05H,0 


ZnCl, 593NH,-035H,0 


ZnClo 


ZnCl, AS 38. “Bec % uu a ee Ss 30 40 bec. 7/0 
H,O 26,98 pec.%. 3 ‘ . 

BpilcasiMBaHua BbICIUAX aM- Puc. 4 
mMuakaTop ZnCl,-5,75NH;-: ’ ; 


-0,75H,0 u ZnCl,-5,33NH;-0,33H,O B Hayane ux KpucTannnsanan "TIpou 
XOJAT B HECKOMbKO pas OblcTpee, YeM PH 3aBepWeHHH KpPHCTamMBsaMH, 9 
ocobeHHO OTYeTIHBO BuAHO{mpuH O°. CuuxeHne TemmlepaTypbl cmoco6crsyeé 
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UCTANIMM3AalWH {BelllecTB, OoraTbIxX aMMHaKOM HU  KDpHCTamH3aNHONHOli 
HOW. 

IlepeuiculeHHble aMMHaKaTbI XOpHCTOrO WHHKa sBssMOTCA Lopowio KpucTan- 
SYIOWLHMHCA BelllecTBaMu. Ha Bosfyxe onu Bce 6e3 HCKOYCHHA pasviaraiorcs. 
Cl,-2,2NH;-0,5H,O na sBospyxe yepes 2,5—3 yaca mepexoquT B 6e3B0- 
ii AMaMMHHOUMHKXOpuA ZnCl,-2NH;. Bemectsa ZnCl,-5,75NH3-0,75H,O 
ZnCl2-5,33NHs3-0,33H2O Kak na BO3yxe, 1aK H Hag 96% cepnoli 
emoToH yepes 5—6 yac. Take MepexogsT B QesBoqublli JMaMMHHOUHHK- 
opHy. 

Ha kpusoit narpesanua ZnCl,-2,2NH;:0,5H,O umeerca tTpu suyoTepmu- 
ckHUX addektTa. IIpu nepBbix WByX TepmMuyeckux adppekTax mpu 65° u mpH 
oS yansiorca 0,2 Mom. aMMMaKa, a KPHCTaWIH3aUHOHHAA BOJla NOMHOCTIO. 
IH TpeTbem adpexte npu 230—245° ocrapuiniica OesBoAHbI AHAaMMHHOUWHHK- 
Opuj)| TwaBHTcA WH HayMHaeTcaA ero pa3smoxKenve. Janpnelitiee HarpeBaHue 
AMMUHOUNHKXJIOpHya He COMpOBOXaeTCA TepmMuyeCKHMH apdeKTaMH. 
MOMOULbIO KPHBbIX HarpeBaHHA B JaHHOM CJIydae HesIb3H yCTaHOBHTb Temme- 
PYPbI pasMOX%KeHHA JWHAMMMHOUMHKXOpHAa JO MOHOAaMMMHOLMHKXJIOpHsa. 
OM BbICOKMX TemlepaTypax — Bpllte 400° MOHOAMMHHOUMHKXOpUA YaCTHYHO 
sronsetca. Ha kpuBol narpepanua ZnCl,-5,75NH;-0,75H,O umeetca Ba 
qoTepmuyeckux sppexta. IIpu neppom sdpexte npu 75—100° vyanstorca 
HOBPeMeHHO BOJa H aMMHaK JO OesBOAHOTO AHAMMMHOUUHKXOpuya. Bro- 
Hi — npu 230—245° oTpeyaeT muaBsenHio M Havamy pasmoxKenua ZnCl,-2NHsg. 
1KHM OOpa30M, aMMHaKaTbI XJIOpHCTOrO WHHKa, COsepxKaine Ooblie ABYX 
JIEKYJI AMMHAKA, ABJIAIOTCA HEYCTOHYHBLIMH COCAMHEHHAMH, JIerKO OTJaI0- 
MMH AMMHaK H BOJYy KaK IPH HarpeBaHuH, TaK H NpH KOMHATHOH Temleparype. 


Muctutyt o6ujeh H HeopraHuyecKkOH XHMHH Tloctynns0 
j um. H. C. KypHaxosa 12 X 1956 


LWMTHPOBAHHAS JIMTEPATYPA 
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PH3HYECKAA XHMUA 


H. K. BAPAMBOMM 


KMHETHKA MEXAHWMYECKOM JECTPYKUMH BbICOKOTMOJIMNMEPOB 
(ITpedcmaeaeno axademuxom B. A. Kapeunsim 13 XII 1956) 


OOpbIB MaKPOMOJIeKYJI BbICOKONOMMepOB MPH passHUHOTO poJla MexXaHHYe 
CKUX BOSJeHCTBUAX ABIAeTCA HanOolee CelMpuYeCKMM J[eCTPYKTHBHBIM MPO 
IIeCCOM, CBA3AHHBIM HMCHHO C OObIHMH pasMepaMu MaKpOMOvIeKyJ1. OOpasyie 
UHecA Tipu OOpHIBe MO] WelicTBHeEM MeEXaHHYeCKHX CHI CBOOOAHbIe MaKpOpaAUKaiB 
B OTCYTCTBHE aKIelTOpoB CHOCOOHbI MpeTepleBaTb CaMble pasHooOpasHbig 
THIMYHbIe PCKOMOMHALMOHHbIe NpeBpallleHHA C OOpasoBaHHeM PasBeTBJeCHHH 
CIUMTHIX CTpyKTyp, conomHMepos U4 T. A. IlpH HawHYHH AKTHBHBIX AaKIelNTOPOB 
HallpHMep KuCIOpofa BOsyxXa, MaKpOpafuKaJibl MOryT CTAaOWJIM3OBaTbCA, 4TC 
Jaet addekT JecTpyKUMH, H UMeHHO 9STOT YaCTHbIM Ciyyah paccmaTpuBaeres 
B JJaHHOM cCooOmleHHH. : 

CoppemeHHasd lpakTHkKa TepepaOoTKH BbICOKOMOHMepoOB BCTpedaeTcA HOO 
C HCNOb30BaHHeM OOpbIBa, HOO C HEOOXOAHMMOCTHIO yueTa ero IPH MexaHuye 
ckoH OOpa6oTKe NomMMepoB. Ho, HeCMOTpA Ha OFPOMHOe TeopeTHyecKoe H MPH 
KulaqHoe 3HaYeHHe MeXaHHYeCKON JecTPyYKUNH, OHA HCCeAOBasIacb Ha HEMHOTO 
YHMCJICHHBIX UACTHBIX CYUAAX MW MPeCMYMYLWIeCTBeEHHO C Y3KOINPHKMAaTHbIMH WeJItMy 
(8). PaOorbl nocmeqHero BpemeHu (*°) cBHeTeMbCTBYIOT O BO3MOKHOCTH 
paclHpeHHA OONACTH UCMONb3OBAHHA STOTO ABJICHHA B MpakTHKe NepepadoTK 
NOJIMMepOB HM MpOeCKTHPOBaHHA PAJa OPHTuHaJIbHbIX Mporeccos. OHako OT 
CyTCTBHe CHCTeMaTHYeECKHX MCCMeLOBaHHH 3aBMCHMOCTH Tpolecca JecTpyKUMA 
OT XHMHYeCKOH Mpuposbl NomuMepa, BHEINHHX YCJIOBUH UT. J. He JaBano BOs 
-MOX%KHOCTH ClelaTb Kakve-IHOO OOCOMeHuA, XOTA Obl B NepBOM IpHOmM*KeHUM. 
STO MOCYyKWIO MOBOAOM K TlOcTaHOBKe Hamu OOCTOATeNbHOrO UCccCeqOBaHUs 
ocoOeHHocTeH Mpouecca MexaHuyecKOH JecTpyKUMM WupoKoro Kpyra Kap6o- 
WM TeTepOUeNHbIX NOJMMePOB B 3aBHCHMOCTH OT Cpe, TeMMepaTypbl HW Apyrux 
(pakTOPOB C UeNbIO BIABJICHHA HEKOTOPbIX OOWUX 3aKOHOMepHOCTell STOFO Mpo- 
ecca. 

J[1a IpOBeseHuA JeCTpyKUMH B passIMUHbIX KAK KUKOCTHBIX, TAK MW Ta3OBblk 
cpefax Oblula IpHMenena pasHooOpa3sHas, B TOM UNCIe HM OpHTuHabHaa amma: 
PaTypa, NOSBONAIOMLAA BeCTH IIPOWeCc B CTPOrO KOHTPOMUpPyeMbIX yCNOBUAX 

B nacTosxijem cooOnjeHHu u3iaraeTcA OOmlad SKCHepUMeHTaIbHO OG6OCHO 
BaHHaxH KOJMUCCTBEHHAA OWeHKa Mpollecca MexaHHWYeCKOH JecTpykuMu psf 
TIOJIMMepoB. 

Ha puc. | us00paxenbl KpuBble H83MeCHCHUA MOJIeKYJSPHOTO Beca pasJIHUHEE 
TIOJIMMEPOB B 3ABMCHMOCTH OT BPeMeHH JCCTPYKUU B WapOBO MeJIbHULe B ATMO 
ccbepe asora mp T = —10°. Xoq Kpupprx noKaspiBaeT, UTO C TeYeHHeM BpemeHl 
MOJICKYJSIPHBIM BEC IPOLYKTOB NeCTpyKUMM CTpeMHTCA K OMpeseneHHomy mpe 
Aeny, BeMMIMHA KOTOPOTO, BePOATHO, ONpefeHeTCH COOTHOWeHHeM .9HeprHl 
XHMMYCCKHX CBASCM TaaBHOH WeNW HM MeKMOJIEKYJIAPHOTO B3aNMOseliCcTBHA 
BepoaTHocTh oOOppipa enw M Mpeyen, onpeyenaemple STUM COOTHOLICHeM 
MOrYT ObITb BbIUMCeHbI (7), ORHAKO BECbMa NPHO/IMXKEHHO, TAK Kak B HacTosatte 


BPeMA MbI He pactoularaem JOCTaTOUHbIMU JaHHbIMH JIA KONMYeCTBeEHHOrO yyer. 
MMKPO- MH MaKpOHeOAHOpONHOcTeH MomuMepos. 
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_U[paxrauecku npvemsempie sHayenua mpejema AeCTpyKUMH MOryT ObITb MO- 
MeHbI W3 SKCHCPHMEHTAIbHBIX KHHeTHYeCKUX KpuBLIX M = f (t) rpadnue- 
OH SKCTpallonauvel Ha OecKOHeuHOe BpeMsA JecTpyKUMH, KAK 9TO NOKasaHo 
mpuc. 2. 
Jina uccieqoBaHHbIx HaMH NOJHMepOB 3HaYeHHA Tpeslena mexanwueckKolt 
cTpykuuu M., umerwr creqyiomnit NOpAAOK: NOJMBUHMAalleTaT 11000, auernui- 
Jmo03a 10000, nomuMeruaMmerakpusar 9000, 
wucTupon 7000, nowHMBYHMNOBbITi = cnupr 16.10" 
00. 
Orciofa, ecuiM Wpeqenom xumuyeckol us 
PMHYeCKOH JeCTpyKUMH MOxKeT ObITb He TOJIb- 
) MOHOMep, HO JlaxKe H MpOAYKTbI ero pacujen- 120 
HHA, TO MpeesIOM MeXaHHyecKOH JecTpyKUuH 
uiseTcA (parMeHT Welw, BeMMYHHA KOTOpOrO 
HM MpOUWHX PaBHbIX YCOBUAX ABJISeTCA PYHK- 
ie XMMHUECKOH MpHposL NowumMepa. Oror 80 
yarMeHt M,, H€ CBA38H HeMOCpeACTBeHHO C Be- 
MHHOH MexaHWyeCKoro CerMeHTa JaHHOTO M0- 
iMepa, TaK KaK 3aBHCHT OT KOHKPeTHBIX yCJO- 
H—npopeyeHuaA mpollecca MexaHHy¥ecKoro 40 
ekHHra. IIpegem, mo BceH BeposATHOCTH, Waa 
Koro noswMMepa B OOMeM CyYae 3aBHCHT 
TOJIbKO OT efO XHMHYeCKOH MpHpobl, HO 
JIseTca (byHKuweli H TeMMepaTypbl, H cpesbl, apmnan A BOE Betas 
UaCTOTbI M@XaHHYeCKOrO BO3eHCTBUA. OTa eo aia 
PpakTepHaad oOCOOeHHOCTh MexaHHyecKOH Je- 
PYKIMU, OTMMYAIONAad e€ OT Jpyrux BHJOB, Puc. 1. Kunetuueckue kpuBbie Me- 
Siolanach Jia sceX; uccneqopannpix jo ZSRMNECKOR AeciPyKnuM pasn: 
HbIX MOMHMepoB: J — nNowHMeTHA- 
rO BpeMeHH TOJIMMepoB. MeTakpumlaT; 2 — NOJIMBHHHale- 
Auaiu3upyaA XO KMHeETHUeCKHX KPUHBBIX aT; 3 — NOMMBHHHANKOrOND; 
c. | Mw yuHTbIBaN 3HaveHHe Mpefena ecTpyk- 4 na eee — alleTH- 
M, HaM yjlasi0cb YCTaHOBHTb MeTOJOM MocTe- 
HHbIX IIPHOM2KeHHH, YTO KPHBbI€ MOryT ObITb XOPOIIO ONMCaHbl ypaBHeHHem 


M, == Ae~** + Me, (1) 


roe A = Mo— M3; M_— 
MOJIEKYJIAPHbIM BeC BMO- 
Me€HT %; ™— BpeMA Jle- 
eTpyKuuH; Mo—Momexy- 
JIAPHBIA Bec WO MecrpyK- 
uu;  — KOHCTaHTa CKO- 
pocTH JecTpyKUHH. 
SHayeHHe KOHCTAHTHI Rk 
WIA WCCeOBaHHbIX T0- 
JIMM€pOB OKa3aJlOCb paB- 
HBIM: MOJIMMeTHJIMeTaKpH- 
4-107 2-10° ae 27 a ao ae sae nat 0,1200, nomcrupon 
—<—— AM Gi 
0,0945, nomuBHHualeraT 
fl 0,0468, nojwHBHHHJIOBLIM 
2. Cxema efleleHHA mMpezena ecrpyKunu nie OME 
nae e K 
hs sniecrimecaux Sane Tlonucrnpon Takoe COOTHO ene 
t= 10° B Bospyxe KOHCTaHT MO2KeT ObITb B 
llepBOM pHOIMKeHHM 
OlpaBaHo pa3sIM4HeM 
CTKOCTH [eMoueK ,H MJIOTHOCTH yiaKOBKH STHX MOMMepOB. 
Ypapuenue (1) mMoxer ObiITb NHOmyyeHO HB TeOopeTHuecKHxX cooOpaxKenHh, 
[HM HCIOJIb3OBaTb NOHATHE ipefesa RectpykKuHH. EcaH nOO*KUTb, YTO BEPOAT- 
569: 


M 


HOCTb OOpbIBa I[eMOUKH, a CeEOBATeIbHO, MH CKOPOCTb AeCTpyKUMK NpOMoOpuMo 

HAJIbHbI YUMCY BO3MOXKHBbIX AKTOB OOpbiBa MeExXY (PparMeHTaMh, paBHEIMH Ma 
‘\ . 

TO 


M,-- M,, 
“Fae a _ p Me Me 
dt 3% M5 ; 


Pasjlenia WepeMeHHBIe, MOce MHTerpupoBaHHA H NpeocOpasoBaHuA MOJy4aHN 
ypapneune (1). 9ro ypaBHeHHe TOJIbKO 10 BHELIHeEMy BUAY HalOMHHaeT ypaBHe 
HHe KHHeTHKH XHMHYeCKOH peakUHy 
mepporo mopsyKa. - Ono clipaBeu 
BO [IX JaHHoro NOsMMepa H KOHKpeTs 
HbIX YCJIOBHH Mmpouecca, CCH CUHTATB, 
uto M. ABJIACTCH HaMMeHbUIeH KHHe 
TuueCKOH eMHHIeH, OTULeTIAIOULeH- 
CA TIpH MeXaHHy¥ecKOH «eMOJIMMepH- 
3alau». ; ; 

Takospa oOulad KapTHHa Tpowlecce 
MeXaHH¥ecKOH JecTpyKUMH aMOpdHb 
CTeKJIOBaHHbIX MomwHMepos. EctTecTBeHn 
HO, UTO 3HadeHHA KOHCTAHT ypaBHeHHd 
3aBHCAT OT KOHKPeTHbIX YCJIOBH 
MmpoBeyeHuA mpowecca — TemlepaTypbl 
~—L_ Cpefbl, HHT€HCHBHOCTH MeXaHHyeCKOrG 

Ova.  posyelicTBHA HM T. J. H MOryT ObITb HC 

MOJb3OBaHbI WIA pacueTa mMmpouecca 

Puc. 3. Conoctapenue skcnepumMentanpHpix TEX YCJIOBHAX, MPH KOTOPbIX OHH OMIP 
(1HHHH) HM pacueTHbIX (TOUKH) 3HayeHHii J{eJICHBI. | 
MOJIEKYJIAPHOTO Beca TPH pasM4HOH Mpo- B  93TOM cay4ae 9sKCMepHMeH= 
AOIQKUTeIbHOCTH ectpykuHH: J — nosMH- | 
Cain: 2 2 nonmvuieoherae TaJIbHbIe WH pacueTHble 3HaYeHHA MO= 
JICKYIAPHOTO BecCa B 3aBHCHMOCTH OT 

BPeMeHU eCTPyKUMH HaXOMATCA BBeECbMa XUPOLIEM COOTBeETCTBHH, KaK 9TO 
cnelyer u3 puc. 3. | 


MockosckHi TexHONOrHueckHi MHCTHTYT Iloctynuno 
NerKOH MpOMbILMIeHHOCTH 29 XI 1956 
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PHSHYECKAA XHMHA 


B. HW. BEQEHEEB 


SHEPIUH PASPbIBA C—H-CBA3EH B YIJIEBOROPOJIAX 
(ITpedcmaeanexo axademuxom H. H. Cemenosoim 24 XII 1956) 


“OTKJIOHEHHA OT AaMTHBHOCTH B TelmOTax OOpasoBaHHA MOvIeKya mapacbu- 
OBLIX YIVICEBOMOPOAOB HeBeHKH. OTO yKa3biBaeT Ha TO, ITO CpaBHHTeJIbHO 
AJIbHY!O 3ABHCHMOCTbh SHeEprHul pasppipa C — H-cBa3eli or cTpoeHun mouekya 
21b3A OObACHUTb BSAMMOJeCHCTBHEM ATOMOB B CamMoli MoveKysle. JlelicTeuTembHO, 
DH Nepexofle OT MeTaHa K BbICLUHMM WIeHaM psa CpeqHHe 9HeEprHuH CBA3eL Me- 
AHOTCA IIPHMePpHO Ha | KKaJ, Tora KaK SHeEprHu paspbiBa CBAZel MeHAIOTCA 
DHMepHoO Ha 8 KKall. 

Vis3pecTuo, 4TO B AByXaTOMHbIX MOJICKYIaX SHEPrHA pa3spbiBa eCAMHCTBeEHHOH 
33H B TOUHOCTH paBHa cpefHeli SHepruu. IIpu AuccounauHu AByXaTOMHbIXx 
ONEKYI OOpasyIOTCA TOJIbKO aTOMbI. Pacnayl cOKHOH MOeKYJIbI NPOUCXOAUT 
a Ba paWKawla WIM paukKas u aToM. EcTecTBeHHO IpeAMOJIOMKUTH, YTO HMCHHO 
aMKaJIbI, OOpa3yrioulvecdA MpH paciafe, OTBETCTBeHHbI 3a Te HSMCHEHHA B 9HEP- 
AAX Pa3PbIBA CBA3eH, KOTOPble HaOoMaoTcA Ha onbITe. Hanu6onee nozpo6uo 
TOT BONpoc pa3so6pan H. H. Cemenosni (2). 

Yka3blBan, YTO TPHYHHY CpaBHHTeNbHO OOMLWHX BapHaluH B 9HeprHuax 
A3PbIBa CBA3€H HYKHO HCKaTb He B CBOMCTBAX MOJIeKyl RX, a B CBOMCTBaXx 
Spasy!iouluxcaA B pe3syJIbTaTe AUCCOUMaUHH MOJIeKyJIbl paquKaon R u X, 
[. H. Cemenos mpuxoguT kK cdbopmyvie, KoTOpad Ayia cay4aa pasppipa C — H- 
3a3eli B MOJIeKysax yrueBOJOpogoB OyfeT MMeTb BHA 


D(R—H) = Dt — VAR), (1) 


ie V(R) — aueprua craOusmm3anuu paquKana R; Dy — HeKxoropas nocTosuuas 
IMUNHA. . 

BbIMrpbIlll SHeEPrH B pesybTaTe CTaOMNMZallMH pasukana OOyCOBIHBAeTCA 
3aMMONelCTBHEM CBOOOJHOM BaJIGHTHOCTH C OCT@JIbHBIMH CBA3AMH B pafKawe. 
asyMeeTCA, 9HepreTuuecKHlt acbpeKT TaKOrO B3aHMMOJelcTBHA OyfeT 3aBHCeTh 
aK OT COCTOAHHA CaMolt CBOOOAHOM BasIeHTHOCTH (x- HIM o-COCTOAHHe), Tak H 
rBHJla CBA3H, C KOTOpOl sta cBOOOAHAaA BaJIeHTHOCTb B3aHMoselicTByeT. Kpome 
ro CTeMeCHb JTOTO B3AMMOJelHCTBUA JOJOKHA, NO-BHUAMMOMY, MCHATbCA C pac- 
rOAHHeM. , 

Tpeqno02KuM, ITO B8auMOjelcTBHe CBOOOAHOH BaJIeHTHOCTH C HacbilI|¢HHBIMU 
3IBAMU B paluKase yORIBaeT C paCCTOAHHeM MO SKCMOHCHIMANbHOMY 3aKOHY. 
HEPrud B3AMMOJelicTBUA CBOOOAHOM BaJIeHTHOCTH C OMHOM CBASbIO HMEET BUI 


Ve = Cet, (2) 


le a, u ® — KosPPuUMeHThI, XapaKTepHsyrollue B3aHMOeHCTBHe; Mm — HOmMep 
‘OMa yrulepola, y KOTOpOro pacnooxwKeHa CBASb BUA J, C KOTOPOK B3aHMO/eu- 
ByeT CBoOo,HaA BaleHTHOCTD. Jia aToMa yrmepofa, Hecyukero Ha cede cBo060]- 
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HY!0 BaleHTHOCTb, n = 0. CyMMupys MO BCeM CBA39M B paqukase R, NowyauM 
a ’ 
V(R)= Dine, (3) 


i,n 


DRS) = Dye ye (ay 


j,n 


rye j — wicuo cBaseli j-ro Bula y n-ro aToMa yrulepofa. YueT paccTosHUA 110: 
YHCIY YIuepOLHbIX aTOMOB ABsIAeTCH, pasyMeeTCA, rpyObiMm NpHOmMKeHHeM. 
ConocTapsleHue pe3ybTaTOB pacyeTa MO NOyYeHHOU PopMyve C OMbITHBIMM a= 
HbIMH MlOKaxKeT CTeMe€Hb pa3yMHOCTH STOO AONMyWeHHs. 
MoxkHO TloKa3aTb, 4TO TPH BbIYHC- 

Ta6nuna 1 nenuu V(R) B3aumogelicTBve CBOOO,HOM 

Queprun pasppipa C—H-cpsseli (B Kkan) | BaJICHTHOCTH C OMHapHEIMU C — C-cBa- 
3AMH YYHTbIBATb He HY KHO, Tak Kak OH 


FE: Ss ABTOMATHYECKH YUTeTCA B KOSPPNIMMEH- 

ga | § ne TaX B3aUMOJeHCTBUA CBOOOAHOM BavieH- 

PaspbiBaeMad CBASb Bg rp oe cd 
gs | #¢ |-os THOCTH C APyrMMM CBASAMH B pay 

ES bas | es Kale R. 

B ta6n. 1 mpuBeeubt OMbITHbIC aH= 

CH,—H 102 | 102 | 404 HbIe 10 SHePrvAM paspblBa C— H-cpa- 
GH 97 | 98 | 9g  3eH B MOMeKYy1ax NapaPHHOBbIX Yr1eBo- 
4-CsH,—H 95 | 100 | —  opoqoB, NoyuYeHHble pasHYHbIMH Me 
ee 2 ee = . Toqamu*. Beanyaner D (4-C;H,— H) = 
ope ke Lee 33 | 39 | gg. =90KKam uD(x-C,Hy— H) = 94 kxall 


ABJIAIOTCA HavOonee HalexKHbIMH UZ 
Bcex BewwmunH D(C — H), nomyuenupix u3 JaHHbIxX 10 MupomHsy Hoyos (°), 
TOra Kak BEJIMYMHbI SHEPrHW PaspbilBa STHX Ke CBA3eM, NOMyYeHHbIe MeTOJOM 
3JIEKTPOHHOTO yflapa, ABJAIOTCH, NO-BHAHMOMY, CHJIbHO 3aBbillIeHHbIMU (+). 
Ecam NpHHATb, Kak Oovlee NpaBYIbHbIe, BenuuMHHE D(C —H) B MeTHuIbHbIX 
rpynnax nponana wu OyTana, NowyYeHHble H3 AaHHbIX 10 MMpomM3sy HoAMTOB, 
TO ONbITHbI€ 3HaYeHHA SHEP paspbiBa CBA3eH, IPUBeAeHHbIe B TAO. 1, yROB- 
JICTBOPHTEIbHO ONHCHIBaIOTCA Gopmyon (4) npH 3HayeHHAX KoOadPNUHeEHTOB 

% 


Dy=& 161 xxan; | | 
ener 054 : i 
%; = &cH = 20 KkKa. 


" 


@opmysia [aA pacueta asHeprH pasppipa C— H-cBasef B MONeKy ax 
TapaduHOBbIx YyrueBoqopoyoB 6yfeT UMeTS BUT 


D(C—H)=161—20 > j(0,4)" **. (5) 


9 
Uroop mepeliru k pacuery D(R—H) B nenacemmennprx yreBoqoposax, 
BHIUMCIMM G&, T. €. KOSPPHUMEHT a; IIs B3AMMOELICTBUA CBOOOAHOL BaeHT-- 
HOCTH € %-CBA3bI0. Kpome Toro, ecH CBOOOMHAA BaMeHTHOCTb, HaxoMsmaacd 


** Vis dopmyvrbt (5) merko nosyauts Gopmyay B. B. BoesozcKoro (®): 


Qcr = 78 + 8,03 (0,40), 


CUPaBeWIMBOCT KOTOPOK Obla MOATBepxAMeHa Ha pale MpUMepor. 
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«n-COCTOHHHM», PacHOJIO%KeHa B &-NOJOMKEHHH K T-CBABH, BbIJeTAeTCA SHEp- 
MA COMPAKeHUA, PaBHad MpumepHo 19—20 xxkan. (8,”). Tpumem Evonp = 
~20 xkas. Jl BHMMNCIeHNA x, BOCHOb3yYeMCA BeMUMHOM SHEprHu OTpbIBa 
Toma H “3 MeTHJIbHOM rpynmbl nponusena, paBnoli 77 KKasl. Pacuer yaet 
JH %, BeIMYHHy ~24 KKan. J{na BbluMCHeHHA sHepruft pasppiBa C — H- 
BASCH B MOJIKYJaX, COMepKallNX CHCTeMbI CONpAKeHHBIX x-CBABeli, pac- 
MOTPHM MOJIeKyJly OeHs0a. O6osHayuM KoappunMeHT «,, YUNTHIBAIOULUi 
3AUMOJ[eCHCTBHe CBOOOAHOH BawIeHTHOcTH c C —C-cBa3amu B 6eH30uIe, gepes 
5: [lpuuumaa D (C,H; —H)—~102 xxaa, nojyudem «.—~ 11,5 kKxKau. 

Ecam mpeycTtasuTb ce6e MomeKkysy OeH30la KaK cucTemy c uepexyIonH- 
[IMC OJHHAPHbIMH HW JBOMHbDIMH CBA3AMH, TO KOS*PPUUMeHT %, JIN J[BOHHBbIX 
Basel B OeHs0uIe OyeT paBeH 2a, —~ 23 KKad, T. €. OUeHb OM30K K BesH- 
WHe &,<—~ 24 KKaJl, HaliqeHHOH Ja B3AaMMOJelicTBUA CBOOOAHOH BaneHTHOCTH 

H30JIMPpOBaHHOH «-CBA3bIO. 

STO NOSBOMAeT MpesMOMOKUTb, YTO Mpu pacuere D(C—H) B monexysax 
Hla, HallpuMep, OyTaqveHa MOXKHO HCXOAHTb. H3 OObMHEIX MpeycraBmennit 
-YepeAYIOULNXCA OMHAPHBIX HM J[BOMHbIX CBA3AX. 

Vimesx Ha6op KosppPHUNeHTOB a; WIA B3AaMMOJeHCTBUA CBOOOJHOM BaJseHT- 
ocTH c C— H-cBa3AmMu, H30HpOBaHHbIMH x-CBA3AMU, CBA3aMu C—C Tuna 
CH30JIbHBIX, a TaK2Ke 3Had uncmeHHblIe sHayenua Dey; e ° u Eonp, MOXKHO 
iO (bopmywte (4) pacc4HTHIBaTb 9HeEPrHH pa3sppiBa C— H-cpa3ei B MmoseKy- 
lax yrJIeBOOposoB camMoro pa3sHuHOrO cTpoeHHa. PesynbTaTbl Takoro pac- 
€Ta H COOTBETCTBYIONHE ONbITHBIC JaHHble MpHBeyeHb! B Tabs. 2. 


PAO ua 7 


: 3 : S 
PaspbiBaeMad CBASb & eB PaspblBaeMaA CBA3b & 5 
Sele ei 
g : Q Q 
g 5 g g 
H.—H 401 | 401—102 CH 
oH;—H 97 | 96—98 | 
fe .H,—H 95,4 ~95 €,H;-C-H 69,44 ~71 
,.H,—H ying! Ra: | 
rop.-C3;H,—H 93 | 89—93 CH 
per .-CyHy>—H 89 | 86—89 7-CH,- C,H CH—H (EE 74 
ukKI0-C,H,,—H 90 ~92 
H, : CH-CH,—H 77 hy) CH, 
He : C(CHs)- CH,—H a7 at 15,7 76 
Bs CH , ACH 
or, —C,H,-CH,—H 76,7 ~ip i ‘ me H 
fe i,-C.H.-CH,—H Pye ae | 
EES 
CH, -C,H.- CH.—H 77,3| ~76 Se . 
NS Ape 76,6 76 
oe Sei | 
Ee, SAN 
eH, - CH—H 73,4 74 cee fis A 
CH, : CH—H: 101 | 96—122 


IIpu momomu (bopmysst (4) MOXKHO pacCUHTbIBAaTb SHEP paspbiBa 
— H-cpa3seli B MOJIeKyJax pa3JIMUHbIX X-3aMeIeHHBIX YyreBOJOpOoB, rye 
- MOXeT ObITb ATOMOM FaJIOWa HIM KaKHM-HHOYJb JPyrHM 3aMeCTHTeVJICM. 
Ji 3TOrO HeOOXOJMMO XOTA Obl H3 OHO OMbITHOH BeMUMHbI BEIMHC- 
UTb “y, T. €. KOSPPUUMeHT oe, Mus B3aHMOJeHCTBHA CBOOOJHOM BaJICHTHOCTH 
) CBA3bIO C — X. 


573 


TIpequioxkenubiii MeToq pacueta 9Hepruit pasppiBa C— H-cpasei sBuAer. 
CA, PaSYMeeCTCH;: OVCHb TIPHOHKeHHbIM, HO OH MO3BONACT CpaBHHTeJIbHC 
ObICTpO HM MpocTo. OileHuBaTb pounoctH C— H-cBasei B MOJIeKyJax yrae 
BOJOPONOB CaMOrO pa3JIHUHOrO CTPOeHHA. 


VucTutyT XHMuyeCKOH u3HKH Tocrynn0 
Axajemun HayK CCCP 21 XII 1956 
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PH3SHYECKAAH XHMH A 


v 


B. H. FOPLIKOB u fF. M. MAHYEHKOB 


K BOMPOCY 0 MEXAHH3ME HOHHOTO OBMEHA 


([Tpedcmaezeno axademuxom A. B. Tonuuecoim 22 XI 1956) 


 Cyiects yrollve B3rviaqbI Ha MCXAHH3M HOHHOPO O6Mena He alo JOcTaTOUHOrO 
JeCTAaBJICHHA O BJIMAHHH W3SMeCHEHHA YCJIOBHIi NpOBeeHuA peakUHH, HanpH- 
2p, TeMMepaTypbl, paCTBOPHTeIA, HA HOHOOOMeHHOe paBHOBecne. 

. Ha ocHopaHHv nowyyeHHbIX HaMH pH HCcMeqOBaHHH paBHOBeCHA HOHHOTO 
JMeHa pe3yJIbTaTOB, a TaK2Ke PAJla H3BECTHbIX U3 JUTepaTypbl ABNeHU (Ha- 
4UMA aCCOWWaWWH HOHOB B paCTBOPaX SJIEKTPOJIMTOB, 3ABHCHMOCTH eMKOCTH 
1aOOKHCJbIX CMO OT PH cpefbl, HEKOTOPOrO NOHWAKEHHA EMKOCTH CyIbdocmos 
CNHpTe, BOSMOXKHOCTH HOHHOTO OOMeHa MexK Ay ABYMA CMOsaMH H Jp.) MOXKHO 
PeAIOHKUTb CJeyIOWly!o CX€EMY KAaTHOHHOOOMeHHOrO Tipouecca. 

Cmoa mpeyctaBaaeT coOoH BLICOKOMOeKyIApHYy!O NoHKucmoTy. IIpu no- 
JY2KCHHH B NOJAPHbIN PaCTBOPUTeb, HallpHMep, B BOY, B pesysbTaTe B3aHMO- 
2HCTBHA C MOJIEKYaMH pacTBOpHTeA OHA HOHUBSHpyetcsa. Ho Tak Kak aHHOHBI 
MOJIbI CBAZAHbI MEXK TY COOH, TO OHH He MOFyT pacipeyeATbCA MO BcCemy OOb- 
uy pactBopa. M2-3a JelicTBHA SNCKTPOCTaTHYeCKUX CHI He MOFyT pacmpoctTpa- 
ATbCA 10 BCeMy OOBeMy PacTBOpa H KaTHOHEI. B pesybTaTe OKOJO NOBepXHOCTH 
MOJIbI COpa3yeTCA «HOHHOE OONAaKO» C JOBOJbHO BbICOKOH KOHWeHTpalineh KaTH- 
HoB. Hop pacTBopax CHJIbHbIX JICEKTPOJUTOB Np KOHUeHTpalHAx Bplue 0,05 NV, 
ak OblJIO MOKa3aHo CemeHyeHKO ('), a3aTem BbeppyMom (7), MOKeT NpOMCXOJUTb 
SCOUNalWA HOHOB — COW KeHHeE HOHOB NpOTHBONONORKHOTO 3HaKa 10M Jeli- 
[BHEM 3JIEKTPOCTATHYeCKHX CHI. Takad accouvallua AOJKHa HMeTb MECTO WIA 
ATHOHOB H aHHOHOB cMoubI. Ha BHellIHeli NOBEPXHOCTH CMOJIbI MO*KeT OOpaso- 
ATBCA Wudby3HbId MOHHbIN COM C ocTaTOUHO TwyOOKHM IpOHHKHOBeHHeM 
ATHOHOB B PaCTBOPHTesIb, HO BHYTPH CeTKH CMOJIbI TONMMHA AuppysHoro 
MOA H3-3a OTTAIKHBaHHA MIpOTHBOeKaWlHX KATHOHOB 3HaUHTebHO MeHbILe, 
eM TOJIUNHHA BHelHero Auddpy3HOHHOrO cyIOA, WH TeM MeHbile, yeM OMxKe 
ACIOJIO2KeHbI AUCcolWMUpyroulMe rpynubl. TlostomMy B MepBoM NpHOmMxKeHHH 
aBHOBecHe B OOMIeEM Culy4¥ae MOET ObITh 3anHCaHO B Bue AByXCTaquuHoro 
pouecca: 


: ABR 2 ASB RAS BR, (1) 


qe A*— KaTHOH  CMOJIBI; B-R — anvonnaa rpynna;} ABR — cmouia, 
*B R — accomwmauua KaTHOHa HM aHHOHHOM rpynnbl. 

Ec cMoula HaxXOQWTCH B OUeHb CHJIbHO H3MeJIbUeCHHOM COCTOAHHH HJM 
DeACTABIAeT COOOIO MANONONMMepHSOBaHHbIH MpOmyKT (Tak Ha3sblBaeMble pac- 
Z30PHMBIe CMOJIbI), TO KOHUCHTpallHA HOHOB Y ee MOBepXHOCTH OyJeT He CTOMb 
1MKa, HW PaBHOBeCHe B 3HadHTeJbHOM CTeNeHH CABHraeTcsA BIpaBo. B TOM Culy- 
ae y MOBepXHOCTH YaCTHYeK NoOyyaetca «HOHHOe OONaKO». OO STOM CBHHe- 
JIbCTBYCT MPOHCXOAAMLMII CO SHAYHTEbHOM CKOPOCThIO OOMEH KaTHOHAMH Me2KIy 
ACTBOPHMBIMH HM HepaCTBOPHMBIMH CMOWIaMH (°). 

Jina OObldHbIX CMO ,He OOpa3yIOUINX 301A, TaBHY!O POJIb HrpaeT paBHOBecHe 


ABRZA‘tBR. (2) 


Mm onpegeiserca MoiHad OOMeHHaA CMKOCTb CMOJIbI, T. €. KOJHYECTBO HOHOB 
CHOCOOHBIX OOMeHMBaTBCA IPH JaHHbIX ycOBuAx. B 3aBHCHMOCTH OT IIPMpOjE 
OOMeHHBIX PpyMl.W OF yCOBMM, B KOTOPbIX HaXOMMTCA CMONa, PABHOBECHE CABU 
HYTO BTY WIM MHY!0 CTOponbl. Tak, B Boe AIA CaOOKHCIbIX Ppyiil — OH 
COOH, ono cxBMHYTO BeBO H CHIbHO 3aBucuT oT pH pactsopa. [aa cyap 
cborpynll OHO CBAHYTO BIpaBo. SEPe, 


B cmMpToBbix pacTBopaxX H3-3a MeHbIlel MOMAPHOCTH MOJeKyA CiMpTa 
jlaxKe JIA Cyb(pOCMOWI, PABHOBECHE HECKOJIbKO CABHHYTO BJIeBO, M EMKOCTb CMOVJIb 
B 6e3BOAHOM CIMpTe JOJDKHA ObITb HECKOJIbKO HH2Ke, YEM B BOLE. 

TloumxKenuble 3HavueHHa EMKOCTH Ob JCHCTBUTeJIbHO NOJIYYeHbI HAMH B HeKO 
TOpbIX OMbITaX MO uccweqOBaHuIo paBHoBecuA OOMena NaCl na cymppocmomay 


B 100% CHs30OH. IIpu stom oKasasocb, 41¢ 


0 yeM OO/IbIUe Bar B CMOUIe, TEM OIM2Ke EMKOCTE 
| “—_—————« {kK 3HaveHuio ee id Bosbl. [lo-BuquMOMy, yme 
x “G2 HeOOJIbUIHe CIeAbI BArH B Case CMOJIbI CUBE 
can, iia 2 Yaw? papyopecue (2) BupaBo. Kak TObKO BO: 

, Ibt OyeT ocTaTOUHO, uTOObI BCe HOHbI 

df 33 vs Ob TH paTHPOBaHbl, EMKOCTb CMOJIbI B CIIMP} 


Y* 10 f__ Te OyeT paBHa e€MKOCTH B BOJe. 

IIpu qo6aBseHHuu B pacTBOp APyrux KaTHoy 

Puc. 1. Sasucumoctp — Ig K ot 1/T yop yacTb M3 HUX 3aMellaeT KATHOHBI CMOVJIBI 
ae oe i page ape MW Yepe3 HeKOTOpoe BpemsA ycTaHaBsMBae4res 
ae ee papuopecHe. J|1a IpocToTbl paccMOTpHM 06} 

Mell OJHOBAJICHTHBIX HOHOB. ; 

Jina peakiuuu Met + HtSO;R 2=H*t+MetSO;R moxHO cuNTaTb, 4 ¢ 
H38MeHeHHe CBOOOJHOM SHEPprHu B CTaHJapTHbIx ycnopuax — AF = RT Ink 
COCTOMT H3 JByX CJlaraeMbIX: 9uIeKTpocTaTuyecKoH coctaBasiomen AF sy] 
paBHOH W38MeHeHHIO cCBOOOAHOM SHeEprHH MpH 3aMelleHHH MOHa BOopoga E 


MOHHOM Tape He SO; R Ha HoH Metassa, H AF yesn , YYHTbIBAIOULeH acpcpeK TBI! 
CBASAaHHbIe CO B3aHMOJeHCTBHEM MOJI€KyJI paCTBOpHTeIaA C WOHAMM, y4a4 
CTBYIOWIMMH B peakuHH. I[leppoe caraemoe paBHO paOoTe, coBepiliaeMor 
pv 3amemjenuu wuona H* wa won Me*; padora sta paBna pasHulle B SHepruax 
QJIEKTPOCTATHYeCKOrO B3aHMMOJeHCTBUA KATHOHOB H* wu Me* c aHHOHOM CMOJIBI 

Tak Kak 9HeprHa B3aNMOjelicTBua uoHa H* c OfHOBaeHTHBIM HOHOW 
SOR Exu+ = ¢?/2Day+, rae D— quanekrpwueckad mMocTrosHuad; © — 3apsj 


wvona H*; ay+—paccrosHue mexyy wosamun H* vw SO;RR, xu ananoruund 


Nisa aard 
Emer = ©?/2Damer, TO AF aq = op (a : ), rye N—vuucno Asoragpo. 
2D Ont Met 


CueqopaTesbHo, 


—IeK= AF ye5n i Ne? (= pA 
en Sr Ris 4,6DRT \ayy+ aaa 


Ita PopMya MOsBOMAeT OOACHHTb psi, 3aKOHOMepHocTeit, oOHapy2KeH 
HbIX MPH M3y4eHHH paBHOBeCHA MOHHOrO OGMeHa. Tak, Ja OfHOro u TOFO 
%ke PaCTBOPHTeJIA, HANPHMep JIA BObI, WIA OOMCHA HOHOB IWeIOUHbIX Me 
TaJIIOB Ha BOMOPO OUMKHA NOWYYMTbCA MMHeHHaA 3aBucumocTh lg K Ol 
1/Qmer. Mbt OpamH JA mer 3HaUeHHA Tlapametpa @°, paccuvTaHHble ue 
KOSPPHUHEHTOB aKTHBHOCTH 0 (bopmyse Jle6aa — XioxKena lgy, = 


=—AVM/1+ BaYM (4), u, nelicrsutenbuo, qua pala USyUeHHEIX Hamil 
CYJIbPOCMON NOYUMIH JMHelHyIo s3aBucHMOcTD. STO copnayaer uc JIM T= 
PaTyPHBIMH Janubimu (4,5), " 

Pasnast BeIMYMHa KOHCTaHT OOMeHa OHOrO H Toro 2%Ke MeTama Ha page 
HbIX CMONaX CBAgaHa ¢ pasmMuMeM AE yes,, YTO OSYCHOBMEHO pas HUHBl 
CTPOCHHEM yrsleBOMOpOAHOrO ckKeneTa CMOV. E 


Jina onHoH nm Tou xe Napbl OOMCHUBAIONIMXCA HOHOB B aHHOM pacTBopuTeuJe 
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Rarer sy: 


OWDKHA NOYYATECA JIMHelHad 3aBHCHMOCTh — lg K ot 1/T. Taxas 3apucumoctb 
CHCTBUTeNbHO Oba HAMM NosyueHa Aust OOMeHa HoHoB Nat un Kt wa H-cbopme 
CKOJIBKHX CyJIbipocmon (puc. 1). e 

lanee, ua moctosHupix AF yesn (1/ay+ — 1/ame+) JomKua NMOJIYYHThCA 
MHeMHad 3apucumocTs —lg K or 1/D. 

Takue AOUYIMCHHA MOXKHO Celatb [ist BOMHO-CHMPTOBbIX PaCTBOPOB C He- 
ICOKOH KOHMeHTp allel CIMPTa, Tak KaK B TAaKHX CpeaX MOHbI MpeHMYyLecTBeHHO 
4ApaTHpOBaHbl (0 YeM MOXKHO CYAUTb, HanpuMep, m0 H3Me€PeCHHAM MOJIBHXKHO- 
(€H HOHOB B BOMHO-CIMPTOBbIX pacTBopax (8)). JfoOaBmenHe cnupta cKasbI- 
eTCH 3feCb B NepBoM npHOsmMKeHHH 

DIbKO Ha H3MeHeEHHH MdeKTpHye- 04 f 
<OHW NOCTOAHHOH. 

IIpu uccnegopannu paBHoBpecusa a 


- 


M€Ha HOHOB IleJIOUHbIX IJIEMCHTOB 


|! 


CYJIbPOCMOaX B BOJHO-CIHPTOBbIX = e 
CTBOpax C KOHICHTpalHeH CHHpTa lO * —-pe 
J% MbI TlomyuMIH wHHeliHyIo 3aBHCH- ; 
cTh — lg K or 1/D (puc. 2). =12 
Mutepecuo, uro pa3siMuHe B CTpoe- UTA 0018 O04 0,082 
HM YIrvIeBOOpOAHOrO CKeseTa CMOJIbI We ae 


BIMAeT Ha XapakTep H3MeHeHHA 

OHCTAHTbI paBHOBeCHA C COCTaBOM Bart tae ee ison le ae 

CTBOpHTeIAx. O6 3TOM CBHJeTeJIb- HO -2CH,OH 1 ric Pee. 

[BYIOT - OJMHAKOBbIe BeJIMYHHbI OTHO- $— KCI 

‘eHHH KOHCTaHT oOOmMeHa Na* — H* B 

DAHO-CIMPTOBbIX pacTBOpax K KOHCTAH- 

am oOMeHa Nat—H?* 8 poge Wud TpeX Pa3JIHUHbIX CyBpocmos (pHc. 3). 
KeraTH, B paye uccieqoBaHHii BAHAHHA JOOaBOK CiupTa Ha KOHCTaHTy 

ACCOWHAMHH KucuOT (7.8), KoHCTaHTY HECTOHKOCTH KOMIIeKCOB (°) H HOpMasIb- 

HbIe 3JIeEKTpOAHbIe ToTeHuwManb (19,1!) Takxe 


: _ 66 Oblla OOHapyxKeHa IIpocTad JIMHeHHaA 3aBMCH- 
Sl. mocTb lg K HJIH HOPMaJIbHbIX NOTeCHWHAaOB OT 
sd 1/D pacrsopuTeia pH He OUeHb BbICOKHX 
< gz KOHI@HTpauuAx CMHpTa. ITO TaKkxKe TOBOPHT 0 
i BOSMOXKHOCTH TIPHMeHEHHs! TIpOCTOH — avleK- 
0 TpocTaTHyecKOH MOJeuIH K peakIHAM B Ta- 
go - O06 = 0020, xx pacrBopax. 
mes IIpu ypBeH4eHHH KOHIeHTpalWH ciuupta 


cppiue 60% wmHHelHad 3aBHcuMocTb —lg K oT 
mK |/D HapymaeTcA H KPHBad TIpoxoHT yepes 
ae or 1/D aan 06- wunymym (cm. puc. 2). Henonyyaerca stHHeli- 
 Ku,o 
a NaCl ua H-dopme exc- HOH 3aBHCHMOCTH MH TPH OOMeHe HOHOB IUe0y- 
iruta, CBG un CJIB-3 B cme” iUbIX Me€TaJIJIOB Ha BOMOPO B BOMHO-alleTOHHbIX 
cax H,O — CHsOH pactBopax (puc. 4). OfHakO Takas 3aBHCHMOCTb 
B BOJHO-alleTOHHbIX pacTBOpax  MNoryuaerca 
4 OOMeHE HOHOB IMeJIOUHbIX MeTaNOB Apyr Ha pyra. 

[isi OObACHeHHA HEOOXOAMMO YUeCTb MOBeeHHE KHCJOT B STHX PacTBOpH- 
max. Jeo B TOM, 4TO, Hapsay C COJbBaTalHeH WH B3aMMOJ[eHCTBHeEM COJIbBa- 
POBaHHBIX HOHOB, YTO CBOMCTBEHHO paCTBOPaM BCEX SJIEKTPOJIMTOB, 3feCb HMECT 
CTO elle i CllelMuyecKoOe XHMHYeECKOe B3AMMOJeHCTBHeE HOHA BOOposa — 
OTOHA C MepBOH MOIeKyOM pacTBOpHTeA C oOpasopanuem MOHa JIHOHHA 
cmyuae BosbI FuqpoKconua Hs0*), KoToppblii B MaJIbHeHIleM COMbBaTHpyeTcA 
KK OObMHbIe OMHOBAJICHTHbIe MOHbI 3a CUeT OPHEHTAUMH MMMOJIbHIX MOJeKY JI 
cTBoputema (12). Takoe cneltupuyeckoe B3aHMOJelCTBHe C MepBOH MOJeK yO“ 
cTBopuTeiA M60 oTcyTcTByeT, HOO MpOABIAeTCA OUCH cMaOO JWI BCEX 
TAJIbHbIX HOHOB. 

B BOMHO-CHMpTOBbIX PpacCTBOpaX KHCJIOT HOHI BOOpOa MPpeHMylleCTBEHHO 
qpaTuposaust (1%). BsavmojelicTBve IIpoToHa C MO/leKyJ1aMH CllMpTa pages 
iad 


Puc. 3. 3aBucuMocTb 


Saxas3 1477 


cd 


CKa3bIBaTbCA JIMWUb Ip BbICOKUX KOHUCHTPalMAX CHMPTa. B BbIBeJeHHOH panee 
(bopMysle 9TO IIPOABHTCHA B W3MeHeHHH WY OE | 
AleToH sBsIAeTCH PaCTBOPHTeEeM, OTIMYHBIM OT CHMPTOB H BO/bl BCJIejt 
CTBHe TOFO, YTO AMMOJIbHbIM MOMEHT CFO MOJIEK JI (2,95 qe6an) BeMK NO CpaBHeHHK 
¢ J[MNOJbHBIMA MOMeHTaMH BOJpI (1,84 jeOan) u cnupTos (1,69 qeOaa AA METHIO> 
Boro cmupta, 1,70 yeaa Aa stustosoro (!4)). M3-3a sroro B3avMOJeHCTBHE IIpo> 
TOHa C MOJIeKYNaMH, alleTOHa HayHHaeT CKa3bIBaTbCH pu Oomee HU3KUX 
KOHUCHTpaluax, UCM C MeCTHJIOBbIM CIIMPTOM. | 
H. A. Vzmaiinog mpH uccresoBaHHM MoBeseHHA pAa KHCOT B alleTOHO) 
BOAHBIX pacTBopax NoKa3am (%,1°), YTO Ig Kauce OTA@JIbHbIX KHCJIOT He H3Meq 
HAeTCA wMHeHHO c 1/D (kak JH BORHOF 
CIMpTOBbIX pacTBOpoB), HO sorapudM 
OTHOWICHHA KOHCTAHT JIBYX KHCJIOT MeHAeTS 
Ca JIMHeHHO. OTO ykKa3bIBaeT Ha CMelM4 
cbuyeckuii XapakTep B3aMMOJelcTBHS 
TIpoToHa C MOJIeKyJaMH pacTBOpUuTels 
Cxoquad KapTHHa mMosyyuaerca Jaa 
MOHHOrO OOMeHa B BOJ[HO-alleTOHHbIX pace 
TBopax: lg K quia OOMeHa WesOUHOTO MeTaJe 
a Ha BOOpoq He 3aBHCHT sHHeH 
ot 1/D, HO sorapudM KOHCTaHTH! 06 
MeHa J[BYX IJ@JIOUHbIX MeTaJIOB [py 
012 go 402 0030 Ha [ipyra, MomwyyeHHoH eneHvemM KO 


{ 
/9 WOpok, muHeHo § 3aBucutT oT 1/D (cM 
Puc. 4. Sapucumoctb—lg K or 1/D _puc. 4). 


yia O6MeHa Ha CBC B BO,HO-alleTOHHbIX Hauut B a ie) 
cacThopaittete 1A ys te eines o : peaKUMAX WOHHOT 


“Ht 3_—K+—Ht; 4—Nat—Lit MeHa B alleTOHO-BOJHbIX pacTBOpax 0& 

; yuacTHA HOHA BOJOpOa BAHAHHE alleTo 

Ha CKa3bIBaeTCH TOJIbKO Ha H3MCHEHHE 

JM9JeKTpHYeCKOH MOCTOAHHOM pacTBOpHTemA, HM NomyyaeTca sHHelHand) 3aBe 

cumoctb lg K or 1/D; B peakuuax c yyacTHemM HOHaA BOJOpORa cCKasbiBaere! 

TakxKe B3aMMOJeHCTBHe MPOTOHa © MOJI€CKYJIaMH CMellaHHOrO pacTBOpUuTesA, I 

JiMHeHHOH 3aBucumoctTH lg K or 1/D He nomyyaertca. 

B sakoueHHe aBTOpbl BbIpaxkalor OsarogapHocts M. B. KyKsanosoli 1 

B. HW. Cnopeukomy, MpHHHMMaBLIHM yuacTHe B BBINOJHEHHM 9KCHepHMeHTaJb 
HOH YacTH HacTOsueH padorHl. 


MockoBcKHit rocyapcTBeHHbIi YHHBepcuTer Tocrynuno 
um. M. B. JlomoHocopa 22 Xt 1956 
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| PHSHYECKAA XHMHA 
M. M. EFOPOB, T. C. ETOPOBA, B. ®. KHCEJIEB neK. PT. KPACHJIBHHKOB 


\COPBLM A MAPOB BOJbI HA CHJIMKATEJIAX PASJIMUHOM CTENEHH 
| rHAPATALHH 


([Ipedcmaeaeno axademuxom M. M. Jly6ununoim 14 XII 1956) 


| Kak H3BecTHO, acopOlnaA MalOB BOJbI Ha CHIMKarenAx OOaaer HeEKOTO- 
IMH cmelHuyecKHMH OCOOeHHOCTAMH. Tak, B paOotax (14) nogpo6xuo u3y- 
fa HeOOpaTHMad acopOWuA mapoB BOJbI, CBASAHHAA C JONOHUTeMbHON ruI- 
ied NOBeEPXHOCTH CHJIHKareIA B aycopOuoHHom mpouecce. B (?, °) 6pi0 
TaHOBJeHO, UTO NO Mepe AerufpaTalHu MOBepXHOCTH CHMMKareseli HW NOpH- 
bIX CTe€KOJI H30TepMa aCOpOWHN NapoOB BOJbI NepeXOUT H3 BBINYKOH B BO- 
yTy1o, COOTBETCTBYIOULYIO FHApOPoOuoH moBepxHocTH. OnpeseneHua yeubHoli 
BepXHOCTH CHJIMKareseH H3 H30TePM acopO6uHH NapoB BObI MpHBOLAT 
BIYHO B BeJIMYHHaM, 3HAYHTEJIbHO MeHbIUHM, UCM BbIMHCJICHHbIe 3 H30TePM 
copOllmu mapos a3ora. I]puunna sTOrO, MO-BHAHMOMY, JIexKHTB TeX JOMYULeHH- 
» KOTOpble JleaioTCA MPH OMe€HKe KEMKOCTH MOHOMOJIEKYJIAPHOTO COA» An, 
rakxKe B BbIOOpe BeIHYHHbI NOCaOUHOH MIOULaKH MOJIeKYJIbI BOJbI B MOHO- 
WIEKYNAPHOM cu10e w, (10,6 A? (“), 14,8 A?® (8)). CormacHo JanHbM (°), 
AYeCHHA @, BOALI MCHAIOTCA WIA pa3HbIX cHaMKareeH oT 11,2 qo 29,1 A. 
{HaKO BO BCexX STHX paOoTaX aBTOPbI He MPOBOJHIH aHasIH3a XHMHYeCKOrO 
cTaBa MOBepXHOCTH TeX CHJIMKaresell H MOPHCTbIX CTeKOJI, Ha KOTOPbIX 
OH3BOAHIHCb H3MepeHHaA. B cBaA3H C 9THM MpeCTaBIAOCh HWHTepeCHbIM 
OpecTH cCuCTeMaTHY¥eCKHe ‘HCCeOBaHHA acopOlMH MapoB BOLI Ha 
JIMKaresIaAX B 3aBHCHMOCTH 
-ereneHH ruypaTaluu ux Ta6uuna 4 
meeps HOCTH. © A Acop6uHoHHble XapaKTepHCTHKH TIPHMeHEHHBIX 

B  wactTosmei pa6dore CuAnarened 
MOJIb3OBaJIHCb Te xe 0O- 
3IlbI CHJIHKaremeH, 4TO 


Heo6patuM. cop6- 


5 : 7 & ot :% A BOJbI 110) 
. ¢, %), T. e. CHIN ee Zo co g8 a nee Fea ae 
reib K-2, nowyuyeHHbili a | a” | bee] bs 

"a: cHIHKaresA & Oo 25 Bis 

mpomu3zo0m SiCl,, mu Tua- ge |. 88 | 32e). 28 | mpa |. apa 
JIbHO OUHMINEHHbIe OOPasllpl ea | >a |oas} On 
XHHYeCCKHX CHIHKareselt 
CK-1 u KCK-2. Kpome xcx-4| 300 '| 275 | 65 | 4,78 | 0,38 | 0,0 
TO, OblIH MpOBeeHbI H3- KCK-2 1 300,.| 400. f80. 1,4, 4201-0352] 050 
speHHA Ha oOOpastlax cu- K-2 300 | 695 | 44 oe ee at 
K-2 500 | 620 | — F ; 
iKarenst K-2, mpoKameH- x5 | 700 | 550 | — | 0,98] 4,60 | 1,00 
1X Ha BO3yxe B TeyeHHe K-2 900 178 oll 0,87 2; 64 4,93 


_ yac. pH Temilepaty- 
x 500; 700 u 900°. Mc- . 7 
mabe oOpa3ipi, Kak uB (’, %), o6pa6aTbiBanuch pu 300°. YaeubHbIe no- 
PXHOCTH BCeX HCCeOBaHHbIX OOpasloB OMpeyemANHCb MO MeTOLy BOT u3 
oTepM aycop6unu mapoB a3z0Ta. Cofep2kaHHe CTpyKTYPHOH BOMbI B ITHX 06- 
3ilax Obl0 OpesemeHo pauee (°). [lomyuenubie JaHHbIe NPHBeJeHbI B TaOn: 1. 
3MePeHHe ANCOPOUMU MpPOBOLUIOCh Ha aXCOpOMMOHHOH yCTaHOBKe C KBaptle- 
IMH IIPpy2KHHHbIMH Becamu. Ilepeyq u3MepeHuAMH oOpa3llbl OTKAUMBAJIHCh MPH 
Mnepatype 250°. 
9* O79 


Ha puc. | npeyctaBeHbl H30TepMbI acopOuu MapoB BOMbl Ha MCXOMHbL 
CHUIMKareIAX WH BbIUMCJICHHbIeC H3 JeCOPOWUMOHHBIX BeTBeH KPHBbIe pacipewene 
HUA OObeMa Top 10 HX a(pbeKTHBHIM AMaMerTpaM C Y¥eTOM TOJLLMHbI alcopOupa 
BaHHolt mienku. AnauOrMuHblx H3MepeHHH Avid MpOKaseHHbIX OOPa3IlOB MBI H 
IPOBOWIH, MOCKOABKY MPH NpOKaIMBaHMM CHIMKAresIA MeHACTCA JMLb OObE 
nop, AHaMeTp 2Ke HX OcTaeTCH [pakTuyecKH ~Heu3MeHHBIM (™). Ha puc. 2 , 
W300paxKeHbl HadabHble YyuaCTKH NepBHYHOH ancopOuuK apoB BOs 
Ha BCex OOpasiax cuMKareeH, paccuMTaHHble Ha | M* nae 
Kak caenyer 43 puc. 2 A, M30TepMbl JIA Tpex HCXOMHbIX OOpasiloB 

o6pa6oraHHpIx mpu 300°, pae 

MMe nmomaraiwrca TaKHM OOpasoON 
uUTO aycopOuHA MpH OMHAaKO 
BBIX p/p; YOblBaeT C yMeHb 
IeHHeM cTemeHH ruypata 
Hu MOBepXHOCTH B_ CO 
OTBeTCTBHH C HaOJIO,aBLIMMC 
CHW2KCHHeEM TEMVIOTbhI CMauH 
BaHHA BOOK 93THX me 00 
pasuoBp (°). CocTosHHua, nmouy 
YeHHbI€ Mp ajCOpOWHH BOLE 
Ha TepMuyecKH eruypaTupa 
BaHHbIX OBePXHOCTAX, Hi 
ABJIAIOTCA PABHOBeCHbIMH, 10 
CKOJIbKY B 3TOM cy4ae MO 
*KeT HATH mpollecc ruy{patalub 
MOBepXHOCTH. OHakO 9T0 
Tpollecc B MOHOMOJIeKYJIA PHO! 
o6macTH MmpH Maubix p/p 
MpOTeKaeT BeCbMa MeJIeHH 
(°). lostomy, ecu mpeHeOpeut 
MaJIbIM H3MeHeHHeM FH patallut 
MOBepXHOCTH 3a BPeMA ycTa 
HOBJICHHA alcopOmuHoHHOr 
PaBHOBecHA, IMPHBeeHHbIe’ He 
puc. 2A, u30TepMbI Ha oOO6pas3: 


Puc. 1. Wsorepmbt agcop6uuu napos Bop mpH 15° wax cunuKarena K-2, poe 
Ha cunuKaremax KCK-1 (1), KCK-2 (2); K-2 (8) “JICHHBIX MpH BBICOKHX TeMIig 
BbIVHCJICHHbIe OTCIOa KPHBble pacmpeslemeHHA OObemMa PaTYPaxX,MOXKHO PaCCMaTPUBatT! 
MOp' 10 BedHYHHaM HX 9PeKTHBHBIX AHaMeTPOB. B aCOPOIMOHHOM CMBICJIe Kak 


MASP RDGIO YE Sane epee paBHoBecHbie. CpaBHuBast 97h 


40. 60 120A 
d 


.o ; H30TeEpMbI C  MpebiyuluMu 
MOXKHO BHJeTb, YTO MO Mepe JeruApaTalluv MOBepXHOCTH OHH MeHSIOT CBOK 
(popMy H CTaHOBATCA BOrHYTbIMH, a Take, 4TO aCOopOMMOHHaA CnOcOOHOCT! 
CHIMKareA pH 9TOM yOpIBaer. 

Tlocze BbiqepxHBaHHA OOpasoB mpH p/ps=1 B TeyeHue 48 ac. Onlin H3Me 
peHbl W30TepMbl JecopOWHH, MpHBeeHHble IA WCXOMHbIX OOpasloB Hé 
puc. 2 5 M'qia TepMuyeckh Jeru{paTHpoBaHHbix OOpasitos na puc. 2 B. Bosced 
cayuaax' HaMH HaOsioqalacb HeoOpaTuMas cop6una BogbI*. TlomyueHubie moc 
AAUTeIbHO OTKaYKH MCXOMHEIX OOpa3sioB cHHKareneli mipH 20° BenHUHHb 
HeoOpaTHMOl copOlHH O“eHb Maybl, KaK 9TO CenyeT u3 Tabs. . Tocae 
Ayroulve H3MepeHuA ajcopOlMH Ha TakHX MOBePpXHOCTAX JjaioT BNOMM 
BOCIIPOH3BOQMMbIe Pe3YJIbTAaTbI, COBMaaioulNe Cc ecopOUMoHHOl KpHBOM 
B COOTBETCTBHH ¢ laHHbiMu (4, °), OnHako, eCIM OTKauHBaTb MCXOHBI 
oOpasitpl MpH Temnepatype 250°, HeoOpatumai ancop6una oTcyTcTBye 
H MOCMENYIOUHe H3MepeHHA aXcopOlMH COBMaaloT C COOTBETCTBYIOIHMH 130 


* [aa yQoOcrsa cpaBHeHHa H30TepMbI ecOpOlMH NPHBEMeHEI K HYVIO, T. e. H3 BCeX op AHHa 
BbIUTeHbI BEMYHHbI HEOOPaTHMO COp6UHH BOABI. 
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jOMaMH, IPHBeeHHbIMH Ha puc. 2 A. Takum o6pasom, Aaa HCXOJHBIX O6pas3- 
7B TloyYeHHbIe HaMH JaHHble MOKA3bIBalOT, UTO CTeMeHb rHApaTallun moBepx- 
jCTH OKAaSbIBAcTCH PasIMYHOH Kak IPH OMHHAKOBOH TepmuuecKOli oOpaborKke 
4x OOpasyos (°), Tak H Moce BbIJepKUBAaHHA HX B HACHILLeHHbIX MapaX BOJLbI 
casaHHoe B Tas. 1 comep2KanHue CTPYKTYPHOH BOJbI B HCXOJHbIX chuluKarenax 
ees COOTBETCTBY€T MaKCHM@JIbHO BO3MOXXHOMY JWIA KaxKOrO 3 oOpas3- 
HeoOpatumaa agcop6una Box WIA TePMHYECKH JerupaTHpOBaHHbIX OOpa3- 
iB CHIMKarema K-2 BeqHKa H OCTaeTCa 3HauHTebHO TaKxKe nocaqe OTKauKH 
yu 250°. CorsiacHo 2aHHbIM, MpHBe_eHHEIM B Tabu. 1, creneHb ruyparaunu no- 
}PXHOCTH IPH 3STOM YBeJIHUMBAeTCA NO CpaBHeHHIO C NMepBOHAaYaNbHO!, HO 
pTaeTCs BCe We HHAKE CTeMeHH THApaTallHW UCXOLHOrO OOpasiia, O6paboranHoro 


( 


4 


A = 


L \ 
03 7 
we PY, Ds 


Puc. 2. Hauanbuble yuacTKH U30TePM TepBHYHOH aycopé6unnu (A) u 

Recop6unH (6, B) Ha cumuKarenax KCK-1 (1), KCK-2 (2)u K-2 (8), 

NpOKaJIeHHBIX pH 300°, u cHnuKarene K-2, npoKaseHHom upn 500° (4), 700° 
(5) u 900° (6). UepHpre Touku — Jecop6una 


pH 300°. Orcioga caeqyeT, 4TO Jaxke mpuH p/p, = 1, MOBepXHOCTb cHHKarenA 
WIHOCTbIO He rHpaTupyerca HW CBOLCTBa ee He BOCCTaHaBJIMBaIOTCA, B OTJIM4HE 
’ BLIBOAOB (°). Oro MOATBepxKMaeTCA Tak?Ke JaHHbIMH, MPHBeeHHbIMH B (°, 1%), 
€CbMa M@JVICHHBIM Mpollecc TrusxpaTalHuH MOBepXHOCTH B O6aCTH MaJIbIx 
PHOCHTeJIBHBIX JlaBJICEHHH, MO-BHJMMOMy OObBACHAeTCA TeM, 4TO BIWIOTb JO 
JHOMOJICKYJIAPHOFO COA ANCOPOHPOBAHHbIe MOJEKYJIbI BObI pacioulararorcA 
BOJIbHO PbIXJIO HM Ha 3HAYHTebHOM UaCTH MOBepXHOCTH, cnocoOHOH kK ruJ- 
ITauHu, alcopOWuA npakTHMyeckH He Her. 

PaccmoTpeHne IIpHBeleHHBIX Ha pc. 2 H30TepM MOKasbIBaeT, UTO IPH OAHHX 
TeX 2Ke 3HaveHHAX p/p; AIA BCeX HCCIeLOBaHHbIX CHIMKaresei, BeMUHHbI 
(copOlluu paccuvTaHHble Ha eMHMILy MOBepXxXHOCTH, He OfMHakoBbI. Bomee 
JPATHPOBaHHOH TMOBeEPXHOCTH COOTBETCTBYIOT O6JIbIUMe BeHYHHbI aycopomnu 
HaoOopoT. Takum oOpa30Mm NpH aXcopOWHH apoB BOB Ha pa3sJIMUHbIX CHJIH- 
IPeIAX H€JIb3A OXRKUMaTb COBMAReHHA TaK Ha3bIBACMbIX «aOCOJIIOTHBIX» H30- 
pm ('*), Kak 9TO MMeeT MECTO, HalIpHMep, B Cly4ae HEMOJIAPHbIX MOJIeKYuI 
ota (1°), Dro O6CTOATeIbCTBO HE MOXKeT ObITb OOBACHEHO BO3MYLLAaIOWLHM 
fictBueM nop (23). B paGore (14) 60 MoKa3aHO, YTO IpH ascopOuHH asoTa 
Me€THOE BJIMAHHe NOP, MPUBOAAee K HCKaKeHMIO HaYa/IbHOM YaCTH H30TEPMbI, 
cTymaeT JIMIIb pH mepexofle K HaHOomee TOHKOMOPHCTbIM CHJIMKAarevAM. 

o8t 
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[IpuMeHeHHble B HacTosueH paOoTe CHIMKareH MpeACcTaBANH co6oH OHO- 
poHOKpynHonopuctple OOpasipt (1°), WI KOTOPbIX U3OTePMbl ancopOlHlg 
MapOB ag0Ta, OTHECeHHbIe K eMHMIe MOBePXHOCTH, COBIMAaaloT (1°). [pu 
acopOWHH BOsbI — BeleCTBa C MeHbINMMH pa3MepaMH MOJIeKYJI — BJIMA- 
HHe NOpHCTOM CTpyKTypbI afcopOeuTa, OyeT, MO-BHAMMOMY elle MCHBIIIe, YeM) 
B calyyae agora. [losTOMy HeOsMHakoOBad aXcopOlMOHHAaA CMOCOOHOCTD eAMHHILBI| 
MOBepXHOCTH BCeX HCCeOBaHHEIX CHIMKarenel OOyCsIOBIeHa He CTPYKTYPHBIMH| 
tbakTOpaMH, a pa3JIM4HeM B XHMHYeCKOM MpHpose UX MOBePXHOCTH. 

TlockouIbKy BeJIMUMHBI acopOWMH, OTHECeHHbIe K EAMHHIWe NOBEPXHOCTH IIpHi 
KaxK OM 3Ha¥eHHH p/ps 10 Mepe AeruqpaTalluu MOBepXHOCTH OOpasiloB yObIBaor, 
OMA MOBEPXHOCTH, MIPHXOLAWaicA Ha OMHY afcopOupoBaHHy!o MOWeKyJY 
o = 1aN (rae A— BemMuHHAa acopOluH, OTHeCeHHad K eMHHIe MOBepXxX- 
HocTH, u NV — uucao Aporapo), mp STOM BO3spacTaeT, UTO yKa3biBaeT Ha Coulee! 
PbIXIO€ paCcHOOKeHHe MOJEKYJI BOI Ha NMOBEPXHOCTH JlerHApaTHPOBaHHbIXx 
o6pasios. JIA OleHKU MIOULaKH @), 3aHHMaeMOM MOJIeKYJIOH B MOHOMOWIeKy-| 
JIAPHOM CJI0e, HEOOXOAMMO 3HaTb BEJIMYHHY “EMKOCTH MOHOMOJIEKYJIAPHOFO CJIOAY| 
Qn. B cayuae JCCOPOWHOHHEIX BETBEH H3OTEPM OlpeemeHHe A, MO TOUKe B, 
flaeT WA UCXOMHIX OOpasyoB cuuKareneH K-2, KCK-2 u KCK-1 Beamunuel | 
COOTBeETCTBeHHO paBuble 55, 50 u 39 A?, y6piBaroujHe c POCTOM CoepxKaHUA 
CTPyYKTypHOH BOJbI Ha NoBepxHocTH. OnpeflereHue a, NO ypannenagy 


BOT (°, #4) npHBoguT kK BeJIHYHHaM, JI@KAaWIHM 3HAYHTeJIbHO BbIIUe, YeM ONpe- 
JleneHubie m0 TouKke B. Hecmotps Ha TO, 4TO Ha H30TepMe, MpeACTAaBJIeHHOH 
B Koopquvatax BOT, mpHOmMsuTeJbHO, MOXKHO BBIJeHTb JIMHeHHbI yuacToK,| 
3TO ypaBHeHve BPA JM MPHMeHHMO JIA CyYad acopOuMH BObI Ha CHJIH-| 
Karele BBHy HeOMHOPOAHOCTH NOBepxHOcTH MocsenHero (°). Bo BcaAKOM 
cryuae, OWeHKa MIOWaqKH, MpHXoAAMelcA Ha OJHY MONeKYyJY BOJbI, Wax 
AA HanOouee THApaTHpoBaHHoro oOOpasiia KCK-1 moka3piBaeT, YTO MocmeL-| 
HAA B HHTepBasle p/p; oT 0,1 Zo 0,3 Menaetca oT 39 Wo 22,5 A®, ocTaBasicb Ha-| 
MHOPO BBIllie 3HAYCHHH JIA ©), IPHHHMaeMbIX B WHTepatype (10,6 u 14,8 A%). 
CooTpeTcTBylolive HM BeIHUHHbI A, JI@KAT YKEB OOMACTH MOJMMOeEKYJIA PHOH| 
aJCOpOlwH H KalwJWIApHOM KOHJeHCalHH. 

CneqyeT OTMeTHTb, UTO PAL BbICKASAHHBIX B MHTepaType mpeqmomoxenuli’ 
O MexaHH3Me aXCOpOlH MapoB BOAbI Ha CHIMKarese H rupaTalluu ero MoBepx-: 
HocTH (7, 4 ,°, 17-0), ocHOBaHHBIX KaK Ha aj(COpOMMOHHBIX JaHHbIX, Tak H Ha: 
MCCIe}OBaHHH MH(pakpacHbIX CMeKTPpOB MOBePXHOCTHOFO CJIOH, HaXxOJATCA: 
B NpoTuBopeyHu pyr c Apyrom (7). [ja BbItCHeHHA STHX BOMpOCOB Heo6-: 
XOQHMO JlasIbHeliee H3y¥eHHe aJCOpOMHH NapadembHO CMeKTPpOCKONHYeCKHM!) 
HCCIeOBaHHAM. 

ABTOpbI BbIpaxkaioT rryOoky10 OnarogapHocTs B. B. Unbuny 3a noqmepxKKy) 
3TOH padoTbl U OOcyxeHHeE Pe3ysbTaTOB. 


MockosckHii rocyzapcTBeHHbili yYHHBepcHTerT Tlocrynuso 
um. M. B. Jlomonocopa 10 XII 1956 
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Hornago Akagemun nayr CCCP 
1957. Tom 114, Ne 3 , 


MHSHYTECKAH XHMHA 
B. A. MO3JbILIEB, 10. A. MEHTHH u B. M. TATEBCKUIt 


O KHHETHKE PEAKUWMH MOBOPOTHOM H30MEPH3ALLHH 
([Tpedcmasaeno axademuxom A. H. Ppymxunom 4 XII 1956) 


TlotenHanbHblii Oapbep Jit B3aMMHOTO TIpeBpallleHHA MOBOPOTHBIX 130- 
Mepos (TpaHc HW NoBepHyToro) MoweKya Tuma 1,2-quxnopstana, CX Y2 — CXYz2, 
MO%KeT ObITh MpeycTaByeH B Bue (*) ; 


— Ve] =*/,[Vo+ WV, + 2V.— (2¥,— 2V, + 2V,) cos e — 


Ha puc. | npuBeyeu Buy sTol dyHKuMH (KpHBan /) aA MpeBpalenua B 
‘ra3oBoH dbase. Jia nomHoro onpeseseHHuA NOTeHUMAaIbHOH (byHKuUMH Tpebyerca 
3HaTb TPH Napametpa Vo, V,, Ve. SHaHve STHX TapaMeTpoB HeoOxojMMO He. 
TONbKO JIA OOWlerO MpeAcTaBIeHHA O TIpHpose ABCHHA 3aTOPMO*KeHHOrO 
BHYTPeHHerO BpallleHHA HM MOBOPOTHOM M30MepHH MOWJIeKys, HO HM WIA cTaTu- 
eTuueckoro pacueTa HX TepMOJMHaMHYeCKHX (yHKUHH. 


Puc. 1. Buy norenunanbHol (yHKUHH AIA MoneKya THNa 1,2-—nxXOpsTaHa 


IIpsamprx Metojos ompesemenua noctosHHbix Vo, Vi TOPMosaltero NoTeHMMaua 
He cymectByeT. Boo6me xe Aa MoNeKyn Tuma 1,2-quxXOpsTaHa ONpeeAOCh 
JIMWIb HeKOTOpOe aiibeKTHBHOe 3HaYeHHe TOPMOSAIero MOTeHUMasa U3 CpaBHe- 
HHA, HallpHMep, 3HaveHHA SHTPONHU, HalifelmHoro M0 TpeTbeMy 3aKOHy TepMOAH- 
HAMUKH, H 3Ha4eHHA, pacCUHTaHHOTO B NpesNoNOKeHuM CBOOOAHOrO BHYTPeH- 
HeTO BDPAalleHHA UH %Ke MPH YMpPOULeHHbIX NpesNoMo*KeHUAX Oo Popme Oapbepa 
(V2 = 0,V, = Vo). W3 tpex ykKa3aHHBIX Bolle MapameTpos ofMH (V2— pasHOCTb 
3HeEpruli MOBOPOTHEIX H3OMePOB) MO%KHO TOYHO ONpeeNHTb SKCMePHMeHTAbHO 
lo TeMMepaTypHOM 3aBHCHMOCTH OTHOCHTEJIbHbIX HHTCHCHBHOCTeH MOJIOC (1MHHH) 
unpakpacuoro cnektTpa (ciekTpa KOMOMHalMOHHOrO pacceaHHA), MOJIb3yACb 
H3BeCTHBIM BbIPaKeHHeM JJIX KOHCTAHTbl paBHOBeCHA CMeCH MOBOPOTHBIX H30- 
MePOB. 
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[lonpiraemca 0Ka3aTb, YTO B HeKOTOPbIX CJIyYaAX BO3MOKHO He3aBHCHMO 
9KCIEPHMeHTaJIbHO ONpeeIHTh BTOpOH napametp VB BbIpaxKeHHH MOTeHIMaIb- 
Holi PYHKIMH, H3y4aHt KHHETHKY H3OMePH3alkMH MOBOPOTHBIX H30MEPOB. Paxpule 
Mbl OOHApPyXKHIH yiipowlenHe MHppakpacHoro cMeKkTpa XJIOPHCTOPO MponMsa) 
B KPHCTaJJIMYeCKOM COCTOAHMHM M0 CpaBHeHHi0 CO CI€KTPOM KUAKOCTH (?). Yera-| 
HOBMeHO, UTO MOJeKya XJIOPHCTOFO MpONWIa HAXOAUTCH B JBYX CI€KTPOCKOMA- 
YeCKH Pa3JIMYHMbIX MOBOPOTHO-H3OMePHEIX (popMax: 
C, — TpaHc-Konpurypauun 


wu C,— roul-Kkondurypauua 


H la ala! 


aS 
oe oe it 


| = 
u’ du, Cl 


B TBepjott chase npu HEKOTOpOH TemllepaType HaOmAaeTCH MepexO] OT paBHO- 
BeCHA, HMeBUIeroca B ObICTpO 34MOpO2KeHHOM ape (00a H30Mepa), K PaBHOBECHIO | 
KPHCTaJIMYeCKOrO COCTOA= 
HUA, KOra OcTaeTCA MpakTH- 
YeCKH JIHIb TpaHC-H30Mep 
9Toro BeulecTBa (7). B HacTo- 
sileH paOoTe HaM yJaJiOCb | 
TIpocleqHTb WCYesSHOBeHHe 
pala YacTOTB cneKTpe KpH- 
CTaIH4YecKOrO XJOpHCTOrO 
TIponusia BO BpeMeHH B 
onpefesIeHHOM TemilepaTyp- 
HOM HHTepBaue. | 

Ha puc. 2 mpeyctapane- 
Ha 3€alHCb BO BDPeMeCHH | 
Nay€HHA HHTCHCHBHOCTH NO- | 
nocbl c vactoTtoH 1310 cm}, | 
KOTOPy!0 MbI OTHOCHM K BHe- 
IWUHHM TesopMalHOHHBIM | 
KoneOaHHam CH,-rpynmpl 
MOBepHyTOrO H380Mepa XJIO- | 
puctoro nponuna. Iipouecc 
HCYUeCSHOBeHHA pHa monoc 
MOXKeT, OUeBUJHO, paccma- 
TPpHBaTbCH KaK pe3yJIbTaT 
TpoTekKanuHA peakuHH M0- 
BOPOTHOH H30MepHsallun 


| 


Ln SEO I IP ay 
“605° 162 62 164 1655 187 -167° 
AI-0) fa7/=5° — \al=0 
At=3 mun. 


a eee eae 


if 


Naesepa ——>Nrpane ° 
Puc. 2. Kpupasd nayenua HHTeHCHBHOCTH Noocn! 1310 cem— 


XJIOpHCTOTO MpoOlvwia BO BpeMeHH HC TemilepaTypoH Sra PeaKUWUaA ONMCHIBAaeT- 


Ci KHHETHYeCKHM ypaBHe- 
HH€M MOHOMOJIeKYAPHOH peaKUMH, KOTOpOe B Halliem cyuae uMeeT BHI 


Ny, = Noye"K¢-*), (2) 


rye No— 4cN0 Mosel MOBepHyTOro H30Mepa Ja to; Ny — uHCAO Mosel NoBepny- 
TOPO H30Mepa, OCTaBIeecA KO BpeMeHH 7; K — KOHCiaHTa CKOpOCTH peaklHH. 
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| [Wt ollpefesenusa KOHCTaHTHI CKOpocTH peaKUMH HeOOXOJMMO 3HaTb OTHOIIe- 
e Ny/No1, KOTOpO€ MOXHO JerKO Halirw. JJevcTBuTebHO, IJg1 = LouuNoas 
B= toi1Ni, roe igx — MonapHad HHTeHCUBHOCTD MOBEpHyTOrO H30Mepa, OTKy- 
N4/No1 = 11/1. OrHomenne xe J 4/143 NosyyaeTcA H3 onbita (puc. 2). 

|Onpesenusp Takum 06pa30M KOHCTaHTHI CKOPOCTH peaKIMH JIA pasIMUHbIX 
mepatyp Toro TemlepaTypHoro HMHTepBasla, B KOTOPOM 9Ta peakKIMA Het 
ac. wo MbI, HOJb3yACb ypaBHeHvem Appennyca — Bant-Toddpa Ink = 


TB 
H — yp PaccunTanu sHepruio akTuBauHH A,, Jit paccmaTpHBaemoro H30Mep- 


fo lipeBpallleHud B TBepAon (base u NomyunaN 3HayeHve 4800-+-500 KKkat/Moub, 
Topoe, 10 Kpalinelt Mepe No NOpAAKy BeMUYHHBI, ABIACTCH BIOUHE pasyMHBM. 
DAKHO MOKA3aTb, YTO HCKOMOe 3HayeHHe V; ;,3 C OObIUIOH CTeENeHbIO TOUHOCTH 
eT ObITh Haliqeno B BUe 


ee — Vovas = Axe, 


2-Ay, — SHeprus [akTHBallMH peaKIMH MpeBpallleHuA H30MepoB B TBEpOit 
3e. B camom lege, Ha puc. 1, JJ nyHKTHpoM mpeyctaBleHa NOoTeHUMambHaT 
HBad BHYTPeHHETO BpallleHHA MOJICKYJI OTHOCHTeIbHO CpeqHelt C — C-cBa3u 
TBeploH base. Kak Buyno u3 KpuBix J u JJ (puc. 1), umeetcsa cneqyromas 
3b MEK Ay BEMMIMHAMH, OTHOCALHMHCA K ras0BOH H TBep OH base: 


Woes = Vorae + Asses Vie = Vers + Ales; 
Visas — Vass + Tey a TF, Veras — Vora+ ibs == ibe 


2 1,, L,, L—BuytTpenuue sHepruu ucnapenuan upH T =O uxctTpix, coor- 
TCTBCHHO, 3aTCHCHHOM, NMOBeEpHYTOH HW TpaHc-copm. 
M3 9THX COOTHOIIeHHH mosysaem 


Ams —— Vee aa V oes a a oe i, 
Vines = Voras a Virs aes Vors =e Ly =e L,. 


$ 
4 


- Tlockombky Kaxkyaa u3 BemuuuH L, u L, Toro *e NOpAyKa, uTO H 
tp — Vers (H€CKOJIbKO KKaJI/MOJIb), TO 


Ly ae L, << Vas ae Vors, 
“TlOSTOMY 
Voces — Vioras oa Via sr Vor: 


Takum oOpa30m, 3HayeHHe V, ;a; MOMKeT ObITb JOBOJIbHO TOUHO H3MepeHO 
IH H3yYeHHH Mpoecca H30MepH3alHH B TBepfOH dase. Suanue BeJIHUHH Vi 
V2 RaeT, MO-BUJMMOMY, BOSMOXKHOCTb ONPeeIHTb Take WU TpeTHU NapaMeTp 
TEHUMANbHOM KpuBOH Vo, ECM NOMYYHTb U3 CpaBHeHHA SKCHePHMeHTaJIbHOrO 
[aueHHA SHTPOMMH WU 3HAYeHHA, PaCCUYMTAHHOTO CTATHCTHYeCKM B NpeAlOso~ 
€HHH CBOOOJHOrO BHYTpeHHero BpalleHuA, BeMYMHYy sPekTHBHOrFO Oapepa. 

TakuM oOOpa30M, MeTOJ, HCCleqOBaHHA KMHETHKH peaKUMH NOBOPOTHOH, 
;OMEPH3AallWH, BMepBble H3JIOXHKCHHbIN 3eCb, OTKPbIBaeT HOBbIeC HHTepecHble 
SPCHEKTHBbI H3YYCHHA ABJICHHH SaTOPMOMKeHHOTO BHYTPeHHerO BpallleHun 
NOBOPOTHOH H30MePpHH. 


Ilocrynu10 
1 VIII 1956 


LMTHPOBAHHAS JIATEPATYPA 


IM. B. BoapxenmtTrefu, MAH, 49, i111 (1045) 210.8 A. feu Tun, 
M. Tatrepeku &, JIAH, 108, 290 (1956). 


Jlokaanp Akagqemun nayxr CCCP 
noi 1957. Tom 114, Ne 3 


PU3HYECKAA XUMH§ 
A. ®. MOCTOBCKAS, M. A. CAJIMMOB uw A. C. KY3bMMHCKMM 


OB H3MEHEHHH CTENEHH CYJIb®HAHOCTH CEPHbIX CTPYKTYI 
B BYJIKAHH3ATAX IPH CBETOBOM BO3JEMCTBHH, 


(ITpedcmaeaeno axademuxom IT. A. Pe6undepom 22 XI 1956) 


B paGore (1) Hamu ObIsIO MOKa3aHO, YTO CepHble BYIKaHH3aTHI HATPUH-OyTa 
jlueHoporo KaydyKa — nowucymbpuguEl * wu THypamHbli **, oTmMuaromlnec: 
MeKy coOol XapakTepoM MolepeyHbIx cBxA3eH, OONaaloT pasIMYHOM CBeTg 
cTolikocTh1o. Bosee cBeTOCTOMKHM ABJIAeCTCA MOJMCYIbPUANDIM BYJIKAHH3al 
Jleficrsue Ha Hero y.-. cBeTa CONpoBOmaeTCA pacnayoM CepHbIX CBASeH MU OOPAa 
30BaHHeM CBOOOJHOM Cepbl, KOTOPasN, B IPOTHBOMONOKHOCTh QIEMeHTapHOH Cepé 
He yuacTByeT B Mpolleccax (OTOByJIKaHH3allHH, T. e. ABJIAe€TCH «HeAKTHBHONY 
Kakopa Ipupoja 3TOM HeaKTHBHOH Cepbl H KaK MCHACTCA CTeMeHb Cy IbPUAHOCT 
CePHbIX CTPYKTYP B YNOMAHYTHIX BbIllIe BY IKAHM3aTAaX IPH CBETOBOM BO3eHCTBH 
He OblIO ycTaHoBseHO. IlosToMy Hesb3a OblIO OMHOSHAYHO OTBETHTb Ha BeCb 
BaKHbIM BOIpoc — NoyeMy MOMMCYIbDUAH‘IM ByIKaHH3aT OOaqaeT OoNbIIe 
CBeETOCTOMKOCTbIO, 4eM THypaMHbIi. Hacrosulaa paOota nocBauleHa H3ydeHH 
sToro Borpoca. | 

Mccneqopanue THNa CepHbIX CBA3e€H B BYJIKaHH3aTaX HMeeT CYILeCTBeHHG 
3HaueHHe, OHAKO B JIMTepaType He HMeeTCA HaeoKHbIX METOXOB AIA UX Oped 
JIeHHA. BeitcHeHve XapakTepa CBaA3eH B BYJIKaHH3aTaxX XHMHYeCKHMH MeTO]a 
BCTpeuaeT OOJbIIMe 3ATPYNHEHHA BCIeEACTBHE HEBO3MOXKHOCTH paseeHHA ce 
HbIX CTPYKTYP pa3JIMYHOH CTeNeHH CYyJIb*UAHOCTH, a Tak2%Ke HeCHTHUHBIX cel 
HBIX CTPyKTYpP, Pa3JIMUHbIM OOPa30M CBA3AHHbIX C MOJIMMepOM. 

Tak, HallpHMep, C NOMOLIbIo cyb:uTa HaTpusA (*) u HoAUcTorO MeTusa ( 
MOXKHO ONPeeIUTb JIMMIb OTHOCHTeJIbHOe COepxXaHHe Cepbl B PopMe NOMHCyI 
buyoB. OWHAKO HEOOXOJMMO OTMETHTb, UTO Ha Pe3YJIbTATHI aHasIH3a C es i 
Na,SO3 C10%HbIM OOpa30M BJIMAeT CTEMeHb CYAbPUAHOCTH WH MpHpoma pamuKé 
108 R, u Ry B rpynmuposKe Tuna R, — S, — R,. B cBa3u c TeM, 4TO XapaKTe 
STOO BJIMAHHA He YCTAHOBJICH, Pe3YJIbTATbI COOTBETCTBYIONErO aHaJIH3a HeIbs 
TOUHO HMHTeEPMpeTHPOBaTb, YTO MOXKeT MHOFa MPMBeECTH K OWIMOOUHbIM 3aKJKG 
ueHHAM. BosMOxHO, 4TO NO 9TOM MpHyMHe yKa3aHHbIM MeTOJOM He yfauoc 
OOHapYXUTb NOIMCYASpUAHbIe CTPYKTYPLI B THYPaMHOM ByvIKaHusaTe (‘). 

PaBHbIM O6pa3s0M, MeTO OOMCHHBIX Peak C MPHMeHeHHeM payuoaKTHh 
HOH ceppr (°) H TepMoMexaHHuecKHit MeTog (6), OCHOBaHHBI Ha u3yueHHU pena 
KCallMH HaNpAXeHHA BYJIKaHU3aTa IPH Pa3JIMYHbIX TeMMepaTypax, TakxKe 
MO3BOJAIOT C OCTOBEPHOCThIO OMPeAeMATh CTEMeHb CY b*UAHOCTH CepHbIX CTPYF 
Typ B ByJIKaHu3aTax. CneKTpaJIbHble MeTOJbI CielMasIbHO JIA pelmeHuA ap 
HOH 3aauH He mpuMenamHcb. PaGora (”) KacaeTca ucceqoBaHua HAdpaKkpae 


* 
CocraB nowucybpuguoro By1KaHHsata: Kay4yK 100 B. ¥., creapHHoBan KHcnoTA 2 B. e 
‘OKMCb WHHKa 5 B.4., Cepa 6B. u., Iucbenuuryannsun | B. u. Bynkannsanua MpoBpolusach upuH 14} 
B TeueHHe 20 mMuHH. | 


** CoctaB THypaMHoro ByJIKaHu3aTa: Kayyyk 100 B. 4., creapuHoBaa KucnoTa 2 B. & 
OKHCh UMHKA 9 B. Y., TeTpaMeTHnTHypamaucyubpu_ 3 B. 4. BynkanusanuA mpoBoqusae 
mip 143° B Teyenve 90 muH. 
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X CHe€KTPOB NOPouleHHA CepHoro BysKaHu3sata HK. Bpwia o6napy2xena 
10axA Moo0ca NormoujeHua mpu 600 cm, Koropyro aBTOPbI STOP paOorTbI oTHEC- 

K BaJIeHTHOMY KOmeOaHuIo cBAseli C — S; qu- uw nOmMCybi~UAHIX cBABeli 
M OOHapy2KeHO He Opi0. [losquee (8, °) Obi MOApoOHO uCce_OBAHbI uudpa- 
ACHbIe CNEKTPbI aMpaTHyecKUX CybPUAOB HU NoOMHcyIb~uzoB. Bewio yera- 
3JICHO, TO BaJIeHTHbIe KOIeOaHHA cBAseli C — S (makcumym 600—700 cm) 
uw S — S (maxcumym 430—490 cm‘) (°) umetor cma6ble nmovocbl NornoMeHUA 

{4HpakpacHol OOsacru. e 
YunTbipax, KpoMe Toro, YTO KOHIeHTPalluA CepHbIX CBA3eli B MAPKHX BYJI- 
HW3aTaxX Mala HM JI@KUT Ha MOpore YYBCTBUTEbHOCTH HH(pakpacHoli MeToO- 
KH, MbI He MOTJIM STY Me€TOAHKY IIPHMeHUTb WIA Hallux uccTeqoBanHit. B Ha- 
Alkee BPeMA OoMbuuleli YYBCTBHTCIbHOCTLIO K Pa3JIMUHIO CepHbIX CTPYKTYP, 
-BHMMOMy, oOlaqaeT y.-cp. cnekTpockonus. B (!°) moKasaHo, uro MakKCHMyM 
A H-TeKCajeuu-cybpuga coorsercrsyer 2200, AA H-rekcajelMs-qUuCyJb- 
Ma 2480—2520, yaa x-rekcayewus-rpucyappuga 2500—2600, yuna n-rekca- 
qustetpacyibpuga 2900—3000 u qna rekcacybdpuga u qua S, B pacrBope 
cmuptTe u rekcaHe 3200 A u Gombe. ConocraBiaad faHuble, momryueH- 
1€B9TOH paOoTe, c TaHHbIMu pa6or (!!,™), MoxHO 3aKJIOUHTb, TO TOVI0- 
I MOFIOWLeHHA pa3JIM4HOrO THMAa CePHbIX CTPYKTYP BeCbMa HHTeHCHBHBI, Xa- 
IKTEPHbI JI aHHOrO THMa CTPyKTYP H MaJIO 3aBUCAT OT MPHpORb! OCTasbHOl 
icTH Mowlekysbl. [lo Mepe yBevIMYeHHA CTeNeHH CyJIb*—UAHOCTH MAKCHMYM I0- 
(OULCHHA CABHTaeTcA B AJIHHHOBOJIHOBYIO OOsaCTb cneKTpa. 
YuHTbIBad CKa3aHHOe, HAM MIpeACTaBANOCh IemecooOpasHbIM C MOMOIILbIO 
-@. CNeKTpOCKONHM McCJeqOBaTh M3MeHeHHe CTeMeHH CYJIb(pUAHOCTH CepHbIX 
‘PyYKTYyp NomMcysbPUAHOrO H THYPaMHOTO BYJIKaHH3aTOB MO elicTBHeM y.-(p. 
eTa. 

UceeqopaHne MpOu3BOLNs0Cb C BYJIKaHH3aTaMH, COCTaB KOTOPBIX TIpuBeeH 
le. OTH BYIKaHH3aTbI MCCIeAOBaIHCcb B Be MweHOK TOmMHHOH 10 pv, 3 
TOPIX MpeBapUuTeIbHO OblVIH YaeHbI CBOOOAHaA cepa, YCKOPHTeIH ByJIKa- 
H3alluH WM MpORyKTbI UX pacmajla MyYTeM SKCTPaKWHH CMeCbIO MeTaHOJIa C alle- 
HOM B TeyeHHe 100 uac. B cpefe a3z0Ta. I]neHKH ByKaHH3aTa OOLy4aHCb 
VWJIbTPOBaHHbIM CBETOM PTYTHO-KBaplleBol slaMubl IIPK-2 c h >> 2900A c pac- 
onHHA 25 cM. CneKTpbI MOrsIOWeHHA CHHMaJIMCb Ha YHHBePpCaJIbHOM MOHO- 
pomatope 3MP-2 B o6mactu 2200—7000 A. B kauectTBe pa3pellatoulel cucTe- 
bl ia y.-c—). O6acTnH Oblia MpHMeHeHa KBaplleBai Mpu3Ma, a LWIA BHAHMOH — 
TeKJIAHHAS. 

Mertoyuka SKCNepHMeHTa 3aKsOUaNaCbh B CJIeyIOULeM: CHavasia CHHMaJIHCb 
M€KTPHI MJICHOK NOWHCybpUAHOrO WH THYpaMHOrO BYJIKaHH3aTOB, OUHMULEHHbIX 
TMOMOULbIO SKCTPaKIHH OT CBOOORHBIX HHFPeAHeHTOB, 3aTeM 9TH TIeCHKH NOD- 
epraiuch o6sy4eHHio B TeyeHHe 6 Yac., NOcTe OOYYeHHA CHOBAa MOABepraJHCb 
cTpakiiuuH B TeyeHve 100 uac. uv 3aTeM CHOBa CHHMaJIHcb ux clleKTpbI. Bo 
cex ciy¥aax, B WeIAHX HCKJIOYeHHA OWIMOOK, BHOCHMbIX CaMHM 9KCIIepHMeH- 
M, CI€KTPbI CHHMaJIMCb Ha OJHOM HM TOM %xe MIeHKe. Bocmpou3sBoHMOCTb 
OKLY MWapaiedbHbIMH OMbITaMM Oblia YAOBJIETBOPUTebHOH — pacxox ene 
empesbiuao 1%. JIA BIACHeEHHA CTeMeHH Cyb(ULHOCTH CBOGOAHOL Cepbt, 06- 
a3ylolluelica pH pacmayle cepHbIxX CBASeH NOIMCYIbpULHOrO BYIKaHu3aTAa Ip 
Ony4eHuH, Obl CHAT ee CMeKTP B CMMPTOBOM pacTBope, A CpaBHeHHA Obl 
HAT CHeKTp 3JIEMeHTapHOHM Cepbl B CIHPTOBOM pacTBOpe. 

PesybTaTbI 9KCMeEPHMeHTAa MpecTaBseHbl Ha puc. 1—3. 

Kak caemyer v3 aHHprx prc. 1, HaOmofaeTca yBemMueHve HHTCHCHBHOCTH 
ormomenua B HATepBane 2200—5400 A y nomucymbduguoro ByKanusata (2) 
O cpaBHeHutio Cc YHCTbIM Kay4yKOM (/). Dro OOBACHAeTCH MpPHCYTCTBUEM B NOMH- 
YAbPHIHOM BYKAHU3aTe CePHLIX CTpyKTYP pa3smMIHO cTeneHH CyJIbpuAHO- 
tu. Ha6mofaempiii MakcuMyM B paiione 2300—2500 A (2) xapakTepen MWA 
‘OHOCybhuOB u Aucyab@ugos. MaxcumymM mpu 3250 A xapaKTepeH MAA 
excacyibdpusoB. [lormoujenue B Oonee AIMHHOBONHOBOH o6mactH (>>3400 A) 
BHCTebCTBYET O TOM, YTO B BYJIKAaHH3aTe MMEIOTCA Cy bub H Oosee BEICO- 
oro nopsyKa. O6syyeHHe NoOMCyIbpuAHOTO BysKaHN3aTa COMPOBO*KMaerca 
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yMeHbIIeHHeM HHTCHCHBHOCTH NormoujeHuaA (pHe. 1, 3). ITO yMeHbIeHHe CBA; 
3aHO C pacnaOM NOJNICYJIbUANIX CBAZeH, IPHYeM MeHee CBETOCTONKUMH ABI 
}OTCA CyJIb*uAbI Ooee BbICOKOFO NOpAKa. | 

Ha puc. 2 QA THypaMHOrO ByJIKaHH3aTa MaKCHMYM MOFJIOULeHuA B o6acT] 
2500—2600 A (2) coorsercTByeT HaM4MIO B BYJIKaHH3aTe AMCYIbPUAOB HM TPH 
cymbugos. Makcumym morsjouenus B palione 2800—2900 A (2) ykasbiBaer é 
MpHCyTCTBHe TeTpacybPUAOB. Cal NOrOWeHHA B [JIMHHOBOJHOBOH oO acTk 
CBUeTeJIbCTBYeT O TOM, YTO COMepxKaHHe CYMbPHAOB Soee BbICOKOTO NOpATKE 


3000 3800 4600 5400 6200 7000 A 


Puc. 1. Cnexrp normomeHuaA NoMMCyIbpHAHOTO BYJIKAHH38AaTA B y.-@. 

HM BHAHMOH OOnacTax: / — OUHMMeHHbIN Kay4yyK, 2 — 9KCTparHupo- 

BaHHbI BYJIKaHH3aT lO OOTyueHHA, 3 — 9KCTParHPOBaHHbIH ByIKa~ 
HH3aT Nocse 6 uac. OOy4eHHA 


He3HauHTeIbHO. O6slyyeHHe THYpaMHOTO ByJIKaHH3aTa COMpoBomMaelcA pac 
MallOM MOJIMCYIb*PpHAHEIX CBAC, IPCHMYUWLECTBEHHO TeKkcacyJIbPUAOB HU CyJIbOU 
os 6ojee BLICOKOrO NopxAAKAa (o6nacTb 3200—4000 A). 

Cpapuenue puc. | u 2 nmoKa3piBaeT, UTO y THYpaMHOrO BYyJIKaHu3saTa B y.-Gy 
HM BULMMOM OOMACTAX HaGJOMaeTcA Ooee HHTCHCHBHOe NOrsoMeHve, YeM Y Hdl 


me sa) See, 
3000 3800 4600 5400 6200 7000 A 


Puc. 2. Cnextp morsomjeHual THypaMHOrO ByJiKaHH3aTa By.-. H 

BHUMOH O6sacTAx: / — OUMMIEHHbIM Kayuyk, 2 — SKCTparHpoBaH- 

HIM ByIKaHH3aT RO OOmyueHHa, */3 — 9KCTParupoBaHHbi Bysn- 
KaHv3aT MOcse 6 vac. OOmyueHHA 


JMCYIbPUAHOTO, XOTH THYyPaMHbIi By/KAaHH3aT COlepxKUT CBASaHHOH ceph 
B 4 pa3a MeHbie, YeEM MOIMCYIbPUAHbIM. OTO, 1O-BHMMOMY, MOXHO OOBSICHHT! 
pasJIMUHbIM pacnpeeeHveM CBAZAaHHOH Cepbl 10 CepHbIM CTpyKTypam. H3secrui 
(°-™*), uTO HHTeHCHBHOCTh MOMOC MOTIOULeHNA y CepHbIX CTPyKTyp pasmHuHal 
MaKCHMYMBI JIA rekcacysbuga (3200 A, log ¢ 4,0), rerpacynpduga (2900— 
3000 A, log < 3,39), rpucysbpuga (2500—2600 A, loge 3,22), nucynpuna (2480 
2520 A, log, « 2,63) u cyapduga (2250 A, log ¢ 2,2). Ha6mojaemaa wHTeHCuBi 
Had mosoca mormomenuA 3250 A y nowcynbuqHOoro ByKaHusaTa yKa3bIBaes 
Ha OTHOCHTEIbHO OovIbINee COep2%Kanve B HEM TeKcacybpula, MAHUMYM B O64 
cra 2900—3000 A yKaspBaeT Ha HeSHaUMTeNbHOe KOMMYeCTBO TeTpacybpulal 
cna B o6acTH AHH BOH 2480; 2500 u 2600 A yxKaspIBaer, uTO OTHOCHTeIbHO 
collep2kaHve JIH- H TpHCyIb*uzoB Maio. J[pyraa KapTuua HaOmofaerca y THYpaMi 
HOrO BYJIKAHH3aTa: OH COfepxKHT, NO-BHAMMOMY, OoOmbUI0e KOMMUeCTBO MOHO 
WM-, TpH- M TeTpacyIbhuzoB, cybhusoB Oosee BLICOKOTO NOpAAKA B 9TOM BYuil 
KaHv3aTe, OURBHIHO, MaJo. 
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Ws puc. 3 Buyuo, aro O6nacTb MormomeHusa y HeaKTHBHO!I Cepbl HaxoJuTCA 
iHTepBase 2200—3200 A, a y snemenTapHoli cepb 9Ta OOnacTb ropa3yo upe — 
2200—4000 A. Sto cBuyeTebcTByeT 0 TOM, 4TO CepHbie CTPyRTYpbI, OOpasyro- 
4@ HeaKkTHBHy!O Cepy, HMeCIOT MEeHbILIy10 
MIBPHAHOCTh, YeM OOpasyrouHe 271eMeHTap- 
mo cepy. Tak Kak ucCyleqyeMble HaMu ByJ- 
MHM3aTEI = OOyuaucb =sy.-tp. += CBeETOM Ss 
> 2900 A, To B 3TOH OOnacTH NpoNcxogUsO 
PaHHYeHHOe  aKTHBHpOBaHWe HeaKTHBHOM 
Pbl, BCueqCTBHe Yero OHA He BbI3bIBaa 
TOBY JIKAHW3allHH;  9JIeMeHTapHad cepa B 
OW oOmacTH Oblma JOCTaTOUHO aKTHBUpOBaH- 
0M, H MOSsTOMy OHA cmoco6cTBOBana (poro- 
/AKaHH3auHH KaydyyKa. ° 
| PaccmotpeHHe 9KCMepHMeHTambHOrTO~ 8 Ma- UD CO ve Senne 
:pHasla MPpHBOAUT K 3aKJIIOUCHHIO, 4TO Gomee Puc. 3. Cnexrp y.-. nornome- 
Weokad cBeTocTOHKocTh mMomucymbpuqHoro Hua: J —oamemeHTapHat cepa 
yiKaHH3a1a, 4emM THypamHoro, OOpacHaerca (Ss) B cmupte, 2 — HeaKTHB- 
é Ha cepa (oOpasyromlascaA B Tmpo- 
a3SMIHYHEM ITOrIOULeHHaA B y.-o. oO6acTH cooT- mecce pacnafa cepHbIx cBA3eH 
2TCTBYIOWMMH CepHbIMH CTpYKTypaMH 9THX nonncynppuzHoro  ByKaHHsaTa 
yKaHH3aToB. TIpH oO1yyeHHH) B cHupTe 
ABTOpbI BbIpaxkKatoT OarogapHocTb 3a M0- 
Olllb B IIpOBeeHHH SKCHePpHMeHTaJIbHOM YacTH UucceqOBaHuA pod. B. M. Ta- 
BckoMy, B. M. lpasHosy u B. J. Arogopckomy. 


Hay4Ho-HceceoBaTembCKHH HHCTHTYT Toctrynus0 
Pe3HHOBOH MpOMBbINIMeHHOCTH 22 XI 1956 
MockoBckHit rocyapcTBeHHbIt YHHBepcuTeT 
uM. M. B. Jlomonocosa 
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PH3BHTECKAH XHMHF 


YM. B. PABHHOBHY, B. I. FOJIOB, H. A. EPHMOBA x C. M. PYCTAMOB * 


M3SOTONHbIA IPMEKT B CKUMAEMOCTH MW ACCOWMALHNN 
JENMTEPOCIIMPTOB 


(IIpedcmaeaexo axademuxom A. H. @pymkunom 4 XII 1956) 


B jaHHoli paOore u3yYeHbI CKOPOCTb YJIbTpasByKa @ WM JOTHOCTb d B MHTED: 
Bane ot 10° yo 60—80° cuegyiouux cnuptos: CHsOH u CHsOD, C,HsOH # 
CeHsOD, (CHs)zCHOH u (CHz)2CHOD, CHs(CH2)sOH wu CH;(CH2)sOD? 
(CHs)2CHCH2OH u (CHs)eCHCH20D, CzHsCHOHCHs u CeHsCHODCHa} 
a Takxe De2O (go 95°). AuaSaTHueCcKad CKHMA@CMOCTD BHIGHCIAIaCb NO POpMyue 
Ban = I/a2d. Kpome Toro, KpHocKonMuecKHM IyTeM OblIM H3MePeHBl OCMOTHYEs 
CKHe KOXPPUUHEHTb! YKa3aHHbIX CIMPTOB B OCH3OJIbHbIX paCTBOpaXx B MHTepBae 
0,2—1,7 moa/Kr pacTBopuTes. | 

JletirepocnupTht Obi NOWyYeHb! NyTeM ruspomHusa TaxKeTOH BORON (99,6%; 
COOTBETCTBYIOULUX AKOFOJIATOB aJOMMHUA WIM MarHua. Bee cnMpTb! THaTeIbHG 
OUMMAIUCb HW O6e3BOKUBAINCh. Coqep2xanue JeliTepuAa B ruyqpoKcnue D-cnupToBy 
KPOMe METHJIOBOLO, COCTaBIAIO OKOO 99%. Jetirepometanon cofepxas 30% ere 
BOMOpOAHOrO aHasora. CunTad STY CMeCb HJeabHOH, Mbl H3MepeHHble 3Ha 
YeHHA CBOMCTB Nepecuntamm Ha uncTHI CHsOD. I]pumMensnca craOumusupor 
BaHHbIM TeHepaTOp yJIbTpa3ByKOBBbIx 
KoseOaHHH c uactoTtoHw 3 Mr. CKot 
TemnepaTypbl KHNe€HHA CHHpTOB PpOcTb YJIbTDa3ByKa H3MepAJIaCb OTH 

(760 mM pr. cr.) yecKuM TyTem c owM6Koli 1—2 m/ceKs 
KropeTa TepMOCTaTHPOBasacb C TOU 


Tao vmamas a 


Oi: , i HocTbio 0,05°. Kak cueqyeT u3 m0T 

OnE _ “C  noctelt (Ta61. 2), B M3y4aBIeMca HH 

_TepBasle TemMepatypbl jelirepocnupThs 

o/ . 

CH,OH 64,6 |] CEi(CH,)OH 117,  MMeIoT MpHMepHo Ha 0,2% OoubUIHE) 

CH,OD 65,4 || CH,(CH,),0D 118,2  MOJIbHbIM OObeM, YeM HX BOOPOHHIG 
C,H,OH 78,4 || (CH,),CHCH,OH | 108,0 

C,H,OD z 19, f (CH), CHCH,OD 108,2  daHaJIOrH. 

(CH,),CHO yA C,H;CHOHC 99) 

(cHvcHOD | 83'0 || CH’cHODSE? oe OrnomeHHve KpHockomMyecKoro No» 

JI€KYIAPHOLO Beca K *OpMyJIbHOMY 1a 


WaeT B pAfe: MeTHJIOBbIN, STHJIOBbIM! 

H-OYTHAOBbIH CNUPT, a TakxKe B PAJe HOPMaJIbHbIH, 430-, BTOPHUHbIN SOyTHIOA 
BbIH CIHpT. YKa3aHHoOe OTHOWeHHe JIA Jelirepocnuptow ua 2—5% Gomeiil 
YeM JIA COOTBETCTBYIONIUX BOMOPOAHbIX aHasoroB (puc. 1). Tak Kak Oen4 
3O0JIbHbIe PaCTBOPbI CNHPTOB B HW3yYeHHOH OOACTH KOHUCHTpallWH HeJb3h 
CUHTATb HJeaJIbHbIMH, TO HaliqeHHble OTHOWEHHA KPHOCKONMYECKUX MONEKYIAP- 
HbIX BECOB K (POPMYJIbHbIM He alOT TOUHIX 3HadYeHHH CTeneHH accoluHallHH, é 
MpeAcTaBsAs0T COOOH OCMOTHYeCKHe KOs PuUMeHTH. OAHakO ACHO, 4TO BO3spa4 
cTaHHe STOrO KoapPPuyWeHTa C POCTOM KOHUCHTpaluH cnuptTa ob6ycnoBneHC 
BOSpacTaHHeM efO CTeneHH accolMalun. . 
Her Takxke OCHOBaHHH COMHEBATECA, YTO MpeACTaBJIeHHbIe Ha puc. | WaHHbIe 
yKa3bIBaloT Ha yYMCHbIUeHHe CTeneHH ACCOMMALLMH MOCpeACTBOM BOAOPOAHO CBAs 
y HOPMA@JIbHbIX CNHPTOB C yBeJIMYeHHeM YMCA ATOMOB yrviepoa B MOeKyJe: 
a TakKxKe Ha OOJIbIyIO CTeleHb accouMalun A-OyTHIOBOrO cnupTa, 4eM er 
H30MEPOB.OTO COOTBETCTBYeT YBeMYCHHIO IKPAHUPOBAHHA BOOPOMHO cBas 


* B KpHockonHueckHX OnbITaX MpHHuMasa yuacrue K. I. Pennkosa | 
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». © YAIMHeHHeM pasiKasla, Tak HC Pa3BeTBJIeCHHeM MOVICKYJIbI, a TaKXKE OT- 
: a woul B TeMIlepaTypax KHNeHHA HM TenoTax Hcnapenna OyTHJIOBbIX 
TOB (5). 
e 
Takum o6pasom, pe3yJIbTaTbl KPHOCKONHYeCKHX OLBITOB O3HayaloT, 4TO Jel- 
OCIUPTD! ACCOMMMPOBAHbI NOCPeACTBOM BOAOPOAHEIX cBAseli B OombUeli Mepe 
{ HX BOMOpOAHble aHanorn. Takoe 3aksioueHne NoATBepxaercs! TeM uTO, 
< BHAHO u3 Tao. 1, H3y4eHHble JelitepocnupTE KunaT npu Conee BICOKHX 
Hepatypax, YeM COOTBETCTBYIONNMe BOAOPOMHbIe CIUPTHI, H, KaK ObWIO MOKa- 
10 panee (7), 3amMemleHHe BOJOpOsa B THAPOKcHecnupTa Ha JelTepuit upu- 
(WT K NOHMKeHHIO JaBeHHA ero Mapa. 
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Puc. 1 Pue. 2 
ic. 1. OrsomwieHve KpHOcKOMHYeCKOrTO MOJIeKYJApHOrO Beca kK (opMysbHOMy B OeH- 


JIbHOM PaCTBOPe B 3ABHCHMOCTH OT KOHUWeHTpawHH. 1 —CHsOH, 2— CH3OD, 3 — C,Hs0H; 
—C,H;OD; 5 —(CHs)2;CHOH; 6 — (CHs)2CHOD; 7— CH3(CHz)30H; 8— CHs(CHe)30D; 
-9—(CH3)2CHCH20H; 10 — (CHs)eCHCH20D; 1/7 — C,HsCHOHCHs; 12—C,HsCHODCHs 


ac. 2. Amua6aTuyeckas cxKUMaemoctb: 1 —CH30D; 2 — CH30H; 3 —C,HsO0D;4 — C,H;OH; 
(CHs)CHOD; 6 —(CHs)s;CHOH; 7 —(CHs)sCHCH2OD; 8 — (CHs)xCHCH20H; 
9 —C,HsCHODCH,; 10 — CsHsCHOHCHs; 11 — CHs(CH2)sOD; 12 —CH3 (CHe)s0H 
|B. B. Tapacop (°) Bbicka3a MOmO*KeHHe, YTO B CJIyYae CMHPTOB, HMero- 
(MX WenoveuHy!o accollMalluio NOCpeXCTBOM BOJOPpOAHOH CBA3H, cxaTHe 
POHCXOJHT B OCHOBHOM He M0 CpaBHHTeJIbHO IIPOYHbIM BOROPOAHbIM CBA3aM, 
“Tlo 6oee CaObIM BaHJlepBaaJIbCOBbIM CBA3AM MexKy Wenoukamu (acco- 
uaTamu). Pe3ysbTaTbl HaliHxX OMpeseeHui C2kHMAeMOCTH MOATBEpPKLaioT 3TO. 
‘aK BHJIHO 3 puc. 2, B rOMOJIOrHYeCKOM PAY H3YYeHHbIX CIMPTOB C2KHMae- 
OCTb Majaer OT MeTHNOBOrO oO A-OyTHNOBOrO (Ha 20%), XOTH, KaK ymo- 
WHAJIOCb, CTeMeHb accolualluH MOCpesCTBOM BOJOPOAHOH CBA3H YMeHbIMaeTcs 
TOM 2Ke TlopsAyKe(pue. 1). Dro oOObaACHAeTCA TeM, UTO C yBeHYeHHeM UHCMAa 
PulepOAHbIX ATOMOB B MOJIe€KyJI€ paCTeT MOJIAPHSyeMOCTb H COOTBETCTBCHHO 
OBbIINaAeTCH JHCMepCHOHHOe MerKeoueuHOe B3anMoOselicTBue (’). 
V30- w BTOpHUHbIM OyTHOBbIe CHUPTb! HMeIOT OdJIbULyIO CxKHMACMOCTD, UeM 
X HOPMAJbHBI NepBudHbIM ananor. M3 cpaBHeHHA HaluNX MaHHbIxX WIA us0- 
pomuJioporo ciupTa c pesysbTaTaMu OiiKkena (*) WA A-mpomMsoBoro cmuptTa 
mejflyeT, UTO CYKHMAEMOCTH NOCeAHerO MeHbIue, YeM ero H3OMepa. Hakone, 
O94 


Taédautna 2 


7768 
7679 
7587 
7492 
7396 


7850 


[lnotHo¢ctT d (r/cm3) u ckopocrs y.ibTpagsyKa a (m/Cek) B ¢nupTax 
0 


974| 0 


C,H,OD (CH). | cHoH (CH,);CHOD | CH,(CH,);0H | CH,(CH;),0D |(CH,),CHCH,OH|(CH,),CHCH,OD| C,H,CHOHCH, | C,H,CHODCH, 


8050) 1145] 0 
7875| 1077] 0 
7784| 1043] 0 
7692] 1008) 0 
7597 


8137| 1179 
7964) 4444 


7979 (1202) 0 
7894 11167] 0 
7840 11133) 0 
7722 11698] ( 
7633 |1064| 0 
7541 |4030} 0 
7445 | 995} 0 


C,H,;OH 


— 10 


8235)1125]0 
8143}1095)0 
8047}1064)0 
7946/103310 
7843)1004|0 
7740} 9700 


CH,OD 


0 


7915/1122) 0 
7825}1089] 0 
7740}1057| 0 
7649/1024) 0 
7555} 994 


8002)1155! 0 


CH,OH 


10 | 0 
20 | 0 
30 | 0 
40 10 
50 | 0 
60 | 0 


Y. I. Muxanaop (’) noKa3a, YTO 4-rekcua 
BbIli CIMPT WMeeT MeHbIIyIO CXHMAeMOCT 
yem ero u30MepbI. TakHM oOOpa30M, AWA cy 
TOB C pa3BeTBJICHHOH WemO“uKOH AaTOMOB B M 
jekyjle XapakTepHa O6bian C»KMMaeMocT 
yeM JWI MePBHYHbIX H-CIMMPTOB. OQTO OObs 
HAeTCH TCM, TO pasBeTBJIeHHe MOVJIEKYJ 
IIpHBOJMT K YMeHbINeHHIO SHEPrHH MeXKMOI 
KYJIAPHOrO B3aMMOJeCHCTBUA KaK 3a CUeT C 
XKeHHA CTeMeHH accollMalluH MOCcpeCTBOM 
JOPOAHOH CBA3H, TaK U 3a CUeT YMeHbILUeH 
BaHJepBaaJIbCOBOrO MexKeMOuedHOrO B3aHM 
JeHCTBUA, UTO [IH CXKHMAeCMOCTH MMeeT 
iaroulee +3HAadeHHe. 

Bce w3yyeHHble JeHTepocnupTbl MMew 
CKOPOCTb yJIbTpa3BykKa Ha 10—20 m/cek MeH 
ulyio, eM  COOTBeTCTBYIOINHe BOOPOHE 
aHanoru (cM. Ta6m. 2). GoKxuMaeMOcTb y Jer 
poankorojeH Oobule, YeEM Yy HX BOJOPOAHb 
aHajlOrOB, IpHu¥eM M30TOMHbIH sdppekT cocta 
asetT 1—2%, 3a UCKMIOUeHHeEM BTOPHUHB 
OYTHOBbIX CIMPTOB, JIA KOTOPbIX pasJIMaHe” 
CKHMA@CMOCTH MMeeT TOT 2K TOpAROK BeJMU 
HbI, 4YTO HW ommMOKa onmpegeneHua (0,2%). 
H30TONHBIX aHasOrOB MeTaHOa BMOHE 3a 
MeTHO YMeHbIMeCHHe OTHOCHTeIbHOH pa3HHUbl I 
CXKHMaeMOCTH C pocTOM TemMepaTypHl. 4 

C omvcaHHol TOUKH 3peHHA HalijeHHbih 
M30TONHBIM ScPeKT B CRKHMAeMOCTH OSHayae}r 
4uTO y JeHTepocnupToB MexIlemouedHoOe Bali 
MOJeHCTBHe (BaHJepBaasIbCOBO B3aHMOeHCTBH 
MeX]y acCCOMMaTaMH) HECKOJIbKO cabee, 4eM J 
MX BOJOPOJHbIX aHasOros. | 

Ha pwc. 3 comocTaBsleHbI CKOPOCTb yJIbTpa 
3BYK@, IIIOTHOCTb H C2KHMACMOCTH BObI H OKHCE 
WeliTepHa 10 HallIMM, a TakxKe MO suTepaTyp 
HbIM JaHHbiM. Jlo 40° 3HayeHHaA CKOpOCTH, TIpH 
BowuMble JlaremaHom c corTp. (°), a TaKKé 
Tlankxosu (1°), H HalM COBMayaroT C TOUHOCTHK 
1—2 m/cex. JIannpie TIJanxxonu Qua Oomee Bhi 
COKHX TemlepaTyp, BUHMO, CHJIbHO 3aBbILeHbl 
WM BbiTeKalonlee H3 HHX CleqCTBHe O Mepeceye 
HHM KpuBEIx B—?t ana D,O uw H,O oxono 50! 


Hail pe3YJIbTaTbl O CKOPOCTH YJIbTpa3ByKa 
D,O B unteppasme 10—90° copnayarr c TOU: 
HOCTbIO OKOIO | M/cexk (0,07%). Jaa maoT 
HocTH D,O MbI HCHOb30BaIH HOBbIe MMTepa 
TYpHble Janupie (12), 
Hanuune y BOJbI MHHUMyMa_ TemMlepatyp- 
HOH KPHBOM CKHMAeMOCTH, KaK H HasMuHe 
MaKCHMyMa IIJIOTHOCTH, OObaCcHAeTCA ('%) Ha- 
JIOKeHHEM IBYX PaKTOPOB PH (MOBbILEHHH TeM~ 
_TlepaTypbl: yBeM4YeHHA MHTCHCHBHOCTH TelJIOBO- 
TO BYKeHHA MOBBbILICHHe CXKHMAeMOCTH) H Te- 
pexoya BOJbI H3 Gonee accolMMpoBaHHoro ak 
CTOAHHHA B MeHee ,aCCOWMHpOBaHHoe, c Ooee 


THOM ylaKOBKOH MovleKysl (MOHHKeHHe cxKuMaemocTH). To, uto y D,O 
MaeMOCTh Ha 2,5—3,5% Oombulie, a MHHHMyM ee HaOmoyjaerca Ha 1° 
e, uem yH,O (65 u 64°), o3HauaeT, KaK MbI Momaraem, 4tO yMeHbILeHHe 
M€HH accOlMallHH y TAKEO [BObI 3ala3qbIBaeT 10 TeMMepaType OTHOCH- 
(bHO OObINHOH BObI. STO 
TBETCTByeT OoObIUeH cTe- 
iH accolMaluv mocpeycTBom 
(OpOqHOH CBA3M, a Takxe, 
BHAHMOMY, MeHbIleH joule 
I€pBaaJIbCOBOrO B3aHMO/ el - 
ua y D,O no cpaBHeHuw c 
O. Takas TpakTosKa Bompoca 
seuaeT H3BECTHOMY H30TOI- 
wy apmekTy B Temilepatype 
<CHMAJIbHOH NAOTHOCTH (°), B 
MHYeCKHX CBOHCTBax (3,14), 
TakxKe B paCTBOPHMOCTH H 
-TBOp AIOMeH cn@co6uocTH 


Ria Ommrntt as 


aOaTHueckaa CKHMae€MOCTb 


°C 8 #,°G| 8B Oe 20. PAO ay B04 "80x 
t —_—_—_—_— 

Puc. 3. WUsoronnpiii sppexkt BnuoTHocTH (d), 
49,40 65 43,05 6 bs 
any 5 13°40 CKOPOCTH YyJIbTpa3sByKa (a) H amHabaTHuecKOH 
45.35 80 43,45. CKHMAeMOCTH (Bay) TAXKeNOH BOAbI. Ha KpHBOH 
44,20 90 44,20 ap,o: { — jlaHHble aBTopos; 2 — JlaremaHa u Ap. 
43,50 95 44,65 a on 
43°15 (°); 3 — Xotsuurepa (31); 4 — Tlankxonn (10) 


O (4). CuwKenve CKOpOcTH yJIbTpa3ByKa H3YYeHHBIX BelMeCTB pH 3amelrle- 
4 BOMOpoya Ha AeliTepHli, B HEKOTOPOH Mepe HeMocpesCTBeHHO O6ycJIOBeHO 
OKE MOBbIIMeHHeEM MOJIeKYyJIApHOrO Beca (°). 

-ABTOpbI BbIHOCAT OmarofapHocTb 4s.-kopp. AH CCCP A. H. Bpoyckomy 
KORCYBTAaLHI0 H OOcyKeHHe pe3yIbTAaTOB. 

VWuctutyT xHMHH 
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PU3HYECKAA XHMH. 
E. E. CEPAJIOBA, B. H. H3MAMJIOBA wu akagemuk TI. A. PEBHHJEP 


ACCJIEMOBAHHE KMHETHKH MEPECbBILJEHHA B CBA3KM C PASBATH 
KPHCTAJIJIM3AL.MOHHBIX CTPYKTYP TIPH TBEPJEHHHW PHiic 


B jucnepcubix CucTeMax BO3MOXKHO OOpas0BaHHe ABYX THMOB CTPyKTYyp = 
KOaryJAMMOHHbIX WH KPHCTAIIM3alHOHHBIX ('). OHHM M3 pacnpocTpaHeHHs 
BYOB MOCIeqHHX ABJIAIOTCA CTPYKTYPbl, BOSHHKAIOWMe Np THApaTallMouHe 
TBePCHHH MHHePaJIbHbIX BAXYMMX BellecTB. []pounocTh CTpyKTyp TBepeHy 
o6ycloBIeHa OOpas0BaHveM MexK]y OTeJIbHBIMH KPHCTaIMKaMM Tuypa 
BbIKPHCTAJIJIM3OBbIBAIOIHXCA M3 MepeCbIL[eCHHbIX PaCTBOPOB, MPOUHbIX KPHCTAl 
JIM3al\MOHHBIX KOHTAKTOB, T. €. MeCT HemocpeAcTBeHHOrO CpacTaHHsA. Taki 
KPHCTasIM3aLHOHHbIe KOHTAKTbI ABJIAIOTCA TePMOMMHAMMYeCKH HepaBHOBeCH 
Mu OOpasoBaHHaMu. (?), H BOSHUKHOBeHHe HX B OOBIMHbIX YCJIOBHAX BOSMOXI 
TOJbKO pH HaJIM4YHH JOCTATOUHEIX MepecbIleHHh. . 

Mexanuueckoe paspylieHve KPHCTaJIM3aHOHHOM CTpyKTypbI B Mpore 
ee POPMUpOBaHHA HeoOpaTuMoO JaxKe Kora TuApaTalluA elie Jasleko He 3aKO 
yena ('). [JpoqomKaroujaica rHspaTauuA HW CBA3AHHOe C HEH BLIKPHCTAaJIM3OBI 
Bane JMIHpata He NPHBOAAT pH STOM K OOpa3s0BaHHio KPHCTAJWIM3alHOHHG 
CTPYKTYPbI. OTO MOXHO OOBACHHTH JIMIIb TEM, UTO B 9TOM CJIyUae HeT Oar} 
TIPHATHBIX YCJOBHH JIA OOpasoBaHHA KPHCTAJJIN3AWMOHHBIX KOHTAKTOB Mex) 
OTJeIbHBIMM KPHCTaIMKaMH JByBOAHOrO runca. Ilo-BuyuMOoMy, STO O6ycI0 
JI€HO OOJbIIMM KOJIMYeCTBOM HAKOMMBUerOcA B CycneH3Hu Auruspata.. 

BewunHy MepecbilleHuA H KMHeETHKY efO H3MeCHeCHHA B CyCMeH3HAX OHH} 
BoqHOrO Tunica yNOOHO HaOm0aTb KOHAyKTOMerpuyeckH. JA OMbITOB TpHMi 
HANICA $-NOyruypaT c yCNOBHOM YyembHOH noBepxHocTHIO S = 3060: em?/ 
Ha pnce. | mpeycrapseno H8MeHeHHe BO BPeMEHH YeJIbHOH 3/IEKTPOMPOBOAHOC 
onpelemAoWleH KOHICHTPalluio Cylbiata KasIbUUA WIM CTeMeHb MepecbilijeHE 
B CYCHeH3HAX C Pa3IHUHbIM COJep2xXaHHeM MOTYBORHOTO Tunca MpH Temmep 
Type 25°, OnekTpOMpOBOAHOCTh U3MepsAaCb OObIYHIM MeTOAOM c MOMOLLIE 
TI€p€MeHHOFO TOKa. 

IIpexe Bcero HeEOOXOJHMO OTMETHTh, UTO BOSBCeX CYCHeH3HAX MOJYBORHO 
rMlca, H3POTOBJICHHbIX M3 pacueta Oomee 8 r CaSO, Ha | a, HaOMIOMaeTCA om 
HakOBOe HavOoubiuee MepecpnteHue (*, 4), oTBeYarolmee KOHIeHTpanun CaS 
8,0 r/m B xuKOH chase CycneH3HH, YTO COOTBeETCTByeT BeIMYHHe, YCJIOBH 
IIPHHUMaeMOM 3a «PaCTBOPHMOCTb» NoWyruspata. Bpo ycrowunBoe BLICoKOe 
pecbiiijeHHe, COXpaHAeTCA B BOAHOH Cpefe CycneH3Hu 10 Tex Mop, N0Ka cKopocs 


nocryileHua uonos Ca** u SO, B pacTBop KoMMeHCcupyer CKopocTs yOnIIH I 
M3 paCTBOpa BCIeACTBHE BbIKPHCTAJJIM3OBbIBAHHA Jurugpata: Kak BuyHO } 
puc. 1, vem Bpllie KOHIeHTpalluaA CyCeHsHu, TeM paHbiue HauHHaeTca - 
c Oovibiel CKOpocTbIo MpovcxoyUT cna mepecpmmeHua. 
Ha puc. 2 moKasaHo HSMeHeHHe BO BPeMeHHt YeJIbHOM 31eKTPOMPOBOLHOC” 
B CyCHeH3HAX MOTYBOAHOrO Tunca NpH PasIHYHOM cofepxKaHUN AuTHApa 
noOaBiaemMoro Tipu OOpasoBanun cycnensuu. Kpucrawiuku JBYBOLHOrO rune 
ABNAIOMMECA TOTOBBIMH WeHTPaMH KPUCTaJWIM3allMu, YCKOPAIOT Mpollecc BIKpy| 
CTAIIM30BbIBAaHHA THNCa. ITO NPHBOAMT K TOMY, UTO COMep»xKaHHe Auruypara 
30 %B TBepsoli (pase CycneH3Mu COKpalllaeT BPeMA , B TeveHHe KOTOPOrO Tlepecbl 
594 


2, ObICTPO BOSHHKHYB, OCTaeTCA MOCTOAHHBIM. IIpu BBeqeHuH B TBepsyio 
cb Oonee 30% urn patra cKOpocTh BEIKPHCTAaIAU3OBbIBAHAA HOBOIi (paspi 
(HOBHTCH HACTObKO OOJIBINOH, YTO BePXHHli ypoBeHb MepecbieHHA He ycre- 
*T MOCTHTATLCA, H B CYCNe€HSHH Cpa3y HaCTyMaeT pe3sKoe CHHAKEHHE Mepecnie- 
a. Coflep2xkanve JByBOLHOrO rulica B CHCTeMe, pH KOTOPOM ye He G6yjleT 
‘THTaTbCA BepXHHH YPOBeHb MepecbilleHHA, LOsI2KHO BOSPaCTaTb C yMeHDbILe- 


°M AMCHePpCHOCTH AMrHApaTa u Cc YBeJIMYeHHeEM JIMCMePCHOCTH HCXOJHOTO 
YBOJHOTO Puiica. - 


[<7] 
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Pue. 1.. Kuueruka yilenbHoli s1eKTponpokomHocTH B CyCNeH3HAx, colep2Kannx B 500 Ma 
Bomb: J —6 Pr; 2— 107; 3 —25r; 4 —50 r;' 5 — 150 r CaSOa:0,5 H,O 


SaBHCHMOCTb BeJIMYHHbI NepecbileHHA OT COep2KaHHA B CYCMeH3HH JBYBOI- 
rO rulca OObACHAeT BHAHHeE MoOaBoK ToTOBOrO HOBOOOpa3s0BaHHA -— PHI- 
a Ha MpOUHOCTS CTPyKTypbI TBepfenusA. Ha puc. 3 MoKagaHa KHHETHKAa CTPyK- 
ooOpasoBaHHA M0 HapacTaHuio MiacTHYecKOH. npouHoctu (°, 7, 7) B nactTe 
30% nomwyBoyHoro runca u 70% HanoaHUTema (CMeCb MOJIOTOrO KBapleBoro 


Taasenae 
x-10°0mM “em! 
ss 


fo 


: pe 20 GO esa 40° 50 MUM. , 


Puc. 2. Kuneruka yJelbHOl o9leKTpOMpoBOZHOCTH B cycnen3HH 20T 

CaSO4-0,5 H2O0 8 500 Ma Bombl mp jobaBmeHuH urugpata: 1 — 0; 2 — 

4r; 8—38ir; €—10 r; 5—20 7; 6 —25 Poe DOR Be sop OnLy : : 
_ 9—100 r CaSOs-2H,O 


‘ka u ZByBo,HOro runca). Kpweaa J coorBercrByeT HCXOMHOH CcycneHsuH 
; WoOaBKU Wuruspata, a KpuBad 2—CycHeHsHN, CoOfepxallleH Masyio Jo- 
Ky AByBOAHOrO Tunica. OTa WoOaBKa BHIsbIBAeT. COKpallleHHe HHAYKIMOHHOTO 
HOa CTPYKTypooOpasoBanua (°, 1), 7. €. ycKOpeHue TBEpAeHUA, HO He BIIMACT 
KOHEYHYIO MPOUHOCTh CTPyKTYPHI. . 
Tlocnezyiomjue KpHBbIe puc. 3, COOTBeTCTByloMIMe BOspacTalolemy Ccosep- 
HMIO Wurupata, MoKasbiBaloT elle Oobiuee ycKOpeHue TBepAeHHA, OHAKO 
Bce Ooee CHHKAIOUIMMCA MAKCHMAJIbHbIM YPOBHeM TIPOUHOCTH. 
IIpu 3aMeHe MOJIOBUHbI UH BCero NeCcKa Ha LuTuApaT (KpuBble 6, 7) MPOUHOCTE 
ICTaNIUZaHOHHOM CTPyKTypbl CcHwxKaeTca B 30—60 -pa3 mo CpaBHeHHO 
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¢ HOPMaJIbHOM  MpOUHOCTHIO PHMCOBOrO KaMHA C TeCKOM 6e3 100aBKu ae 
Hao orMeTuTb, 4TONTHpaTauuA MO/yBOAHOrO THIIca BO BCeX Cily4aAxX UbIf 
MOMHOM U KHHeTHKAa THApaTallMu MOMHOCTbIO COOTBETCTBOBAa KHHCTHKE CTPYI 
opaHus (?). ; 
ee ne IIpOUHOCTH KPHCTAJIH3aHOHHOU CTpyKTypbI THM 
Ha6u0aeMoe B STHX OMbITAX, OODACHAeTCH CHUKCHHEM MAKCHMAIbHOPO YPOBE 
TepeCbIeHHA, BOcTuraeMoro B MpHCyTCTBHH qoOaBok urHuypata (puc. 
CHwxKeHHe mepecbilileHHA (Malad JJIHTeJIbHOCTb ero CYUeCTBOBaHHA) YMeH 
[alOT BEPOATHOCTb CpacTaHHA KPHCTaJJIMKOB, T. €. oOpasoBaHus KPHCTAaIINS 
I[MOHHBIX KOHTaKTOB. II]pu BbICOKOM COsep»%KaHHH AurHApata B CYCICHSHH BO 
HHKAIOT JIMLIb HeOOJIbIIHe MepeCbIIeHHA, COXPaHAIOUIMeCA BTeYeHHe KOPOTK 
BpemMenu. B 3THX YCIOBHAX MpaKTM4YeCKH COBCeEM HE BOSHHKAIOT KPHCTAJLIM 
I[MOHHbI€ KOHTAKTHI, a CleOBaTeIbHO, H He OOpasyeTcA CTpykTypa TBepeHs 


J 
: 


10 20 30 40 50 MUH. 


Puc. 3. Kuneruka crpykrypooOpas0BaHHaA 8B CHCTeMax, cOjlep»xKallHx 
30% CaSO4-0,5H20 u 70% HanonHuTena (pa3nu4uHble KONMUeCTBAa 
mecka H JHrHApata B TBepfoH cmecu). B/t=0,5 


VmenHo nosTOMy MpH AOcTaTOUHOM KONMYeCTBe HAKOMMBUeroca B CYCHe: 
3HH HOBOOOPas0BaHHA— AMruApaTa MpepsoTBpamjaerca MaitbHelwee TuLpat 
IHOHHOe TBepeHve Nocwe PaspylleHHA eule HE OKOHYATebHO CcbOpMHpoBa 
HOM KPHCTAaJJIM3aHOHHOH CTpyKTYPpHl. : 

C sToH TOUKM 8peHHA ACHO, YTO BCYCMeH3HAX BBICOKOAUCMepcHOrO ABYyBO 
Horo rumca, MpedwaraeMoro HEKOTOPbIMH aBTOPpaMH B KauecTBe CBOeOOpa3HO! 
BAAKYUero MaTepHaa (°), B OOBMHBIX YCIOBHAX HEBOSMOKHO KPHCTAaIU3ZallHo 
Hoe TBepleHve: Te MepecbillleHHA, KOTOPbie MOrIH Obl BOSHUKHYTb B CYCIeHSI 
3a C¥eT KOJWIOHAHOH (PpakinH, OOpasyronlelicA pH TOHKOM Momovle, He MOF” 
ObITh peasIH3OBaHb! BCeEACTBHe OFPOMHOTO KOMMYeCTBa JBYBOAHOTO runca, 
MepeKPHCTAIMH3alHA YaCTHIL KOJJIOMAHbIX PasMepOB He MpHBeeT K CpacTaHy 
KPHCTAJIJINKOB, a TOJbKO K HX CBOOOAHOMY pocty. 

[IpouHoctb B TaKHX CHCTeMaxX MIpH HX JOCTATOUHO BbICOKOM MNOTHOCT 
Kak MH B Cyly4ae riHH, OOyCNOBNeHa yaNeHHeM BOJbI IPH BbICbIXaHHH H yMpO 
HeHHEM BCJIeACTBHE STOFO KOAryJIAWMOHHBIX KOHTAKTOB Me@KLy KpucTamHKal 
pH HX MpeeIbHOM COMKeHHM. Kak H3BeCTHO, TakKHe CTPYKTYPbI, B OTHE 
OT KPHCTAJIJIM3alHOHHBIX, ABJIAIOTCA MpeebHO HeBOROCTOHKUMH, T. e. Ti] 
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14%KHEHHH MOJIHOCTbIO TepAIOT MPOUHOCT BCeACTBHeE OOpaTHMocTH mpou- 
TH KOAPYJIAHOHHBIX KOHTAKTOB. IPH WSMCHEHHH TOJMLMHB! MpOcsoeK BO}- 
{ cpefpl Mexky “acTHiaMn (Oke 
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10. E. BABCKAA 


CPABHUTEJIBHAA XAPAKTEPHCTHKA OBPASOBAHHA BEJIKOB - 
OTIEJIbBHbIX ®PAKIMAM MJIA3MbI WH BEJIKOB TKAHH NEYEHH © 
NPH PHMOTEPMHH | 


(ITpedcmasreno axademuxom JI. C. Ilmepn 26 I 1957) 


TunorepmMus, Kak ocoOoe cocTOAHHe OpraHH3Ma, CBA3aHHOe C HCKYCCTBE 7 
HbIM CHHKEHHEM YPOBHA 2XUSHEHHBIX IIPOMeCcoB, B MOCJeqHee BpeMA IPHBJeKae 
BHHMaHve MHOrMX HCCuIeqOBaTeeH. CymlecTBeHHOe 3HaYeHHe MMeeT H3y4eHHE 
U3MeCHEHHM OOMeHHBIX MpOeccoB B COCTOAHHH THINOTepMHH, TaK KaK 9TO CHO: 
co6cTByel paCKpbITHIO BHYTPpeHHero MeXaHH3Ma OOpaTHMOorO Tepexoga opras 
HH3Ma 2%KHBOTHOrO Ha NOHWKeHHbIM ypOBeHb MKH3HeeATeJIbHOCTH. ‘ 

Vimetorcsa MHOrounCJIeHHble HCCe{OBaHHA yreBOAHOrO WM 2%KupOBOorO OOMeHa 
B COCTOAHMH THNOTepMHH HM Mp 3MMHel cnauKe. SHayMTebHO MeHbIUe padoy 
TOCBAMLEHO H3yYeHHIO a30THCTOTO OOMeHA H, B YaCTHOCTH, OOMeHa OemKa. Mmerw- 
IlHecA B 3TOM HallpaBJIeHHH UCCIeJOBaHHA B OCHOBHOM KaCaloTCA KOJIH4YeCTBeH 
HbIX CJBUFOB a30TCOJepXKallMX KOMMOHEHTOB KpOBH (OCTaTOUHbIN a30T, MOUeBH. 
Ha) (1), a TakxKe OenKOBLIX (pakuHH nasmpl (7). MaTepHasbl, XapakTepu3y1o- 
IlH€ H3MeHeHHA OOMeHHBIX IIpOWeCcOB H, B YaCTHOCTH, OOMeH OesKa B pa3sHY 
HBIX OpraHaxX B COCTOAHHHM FHMOTepMHM, OTPaxXKeHbl B WHTepaType O¥eHb MaJO. 

B. WU. Hukynuupim (3) np ucnomb30BaHHH MeTOa MeCYeHbIX ATOMOB ObIIO 
HCCJlefOBaHO BIMAHHe THMOTepMHH Ha HHTCHCMBHOCTb CHHTesa OeKa B pas Hy 
HbIX OpraHax HW TKaHAX. IIpu 9ToM OplNo OOHaApyKeHO, YTO Y KPOMHKOB pH TH 
noTepMun (24°) npoucxoquT 3HavHTeIbHOe CHHKeHHeE HHTCHCHBHOCTH CHHTe3Aa 
Geka NOYTH BCeX OpraHOB HW TKaHeH. YKa3aHHaA 3aKOHOMePHOCTb He pacupo- 
CTpaHAaCb TOJbKO Ha MeveHb, B KOTOPOH He HaOmOaNOcb 3aMeTHOTO CHM Ke-+ 
HHA STOO Npolecca, XOTA B TO Ke BpeMA OOpa3z0BaHHe GesKOB Ma3MbI 3aMes-} 
JIAOCb B HECKOJIBKO pas. 

B cBA3H © 3THM 3Ha4HTeIbHbIM HHTepec NpeACTaBANO BbINCHeHHe BOMpoca 
O B3AMMOOTHOINIeHHA Mpolecca OOpas0BaHHA OeKOB B NeveHH C OOpas0BaHHeM 
OeMKOB OTACIbHBIX (PpakMH MasMbI MpH THNOTepMUM, NOCKObKy OOpasoBa-! 
HM€ HeKOTOpbIX H3 HHX TeCHO CBA3aHO C *PyHKUHell neyeHu. 


IKcNepuMeHTanbuagd Wi auiCaieb 


Padota Mposoqusiach Ha KpOMKaX caMiax (Moposbl WMH), BeCOM) 
2—3 xr. CocToaHue rHnoTepMHU y KPOMKOB CO3aBasOCb CAeyiouluM oOpa- 
30M: 2KHBOTHOMY NOJKOXKHO BBOAMJICA PaCTBOP aTPOMMHA, 3aTeM Yepes HECKOJIb=- 
KO MHHYT BHYTPHBeHHO pacTBop 25% ypeTaHa B KomMuecTBe 8—10 ma. Jas: 
TOrO YTOOb! HapKOs Obit ryOOKUM, 2KMBOTHOMY TyT Ke JaBanca apup. Uepes: 
30—45 MHH., Koryla HapKos yxKe cTaHOBMVJICA TIYOOKUM, BHYTPHBeHHO BBOAMACH | 
pacTBop amunasuna (1 mr BemecTsa Ha | Kr Beca 2KMBOTHOrO). Cpasy mocie} 
STOO HKMBOTHOR NOrpy2KalOcb B BOY co AbJom (t BoA! 3—5°) Takum o6pasoM, | 
YTOOL! KUBOT, PpyAHaA KNeTKAa H TOMOBa OCTaBauCh CyxuMU. OOnruHo 3a 1 — 
1,5 vaca Temmepatypa Tena y Kpomuka nagana yo 24°: no pocTHKeHHU 9TOH 
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MllepaTypbl 2KMBOTHOMY BBOMMaCb pafMOaKTMBHad AMHHOKHC/IOTa, UB Te- 
ide ByX YacoOB y Hero MO/epxuUBaacb Temulepatypa 24°. 
OfHa YacTb KOHTPOJbHbIX XKMBOTHBIX TMapadJebHO C OMBIMIbIMH nowyuasa 
+ Te BelleCTBa, YTO HW OMbITHbI€ HKMBOTHbIC. OHH TONbKO He MofBepraIvch 
maxkjennio. [[pyrad wacTb KOHTPOJIbHBIX KPOJHKOB HUKaKHM BO3eHCTBHAM 
noyBepratacb. 
9 KoutTposbHbiM 2KHBOTHBIM OJHOBPeMeHHO C OMBITHBIMH BHYTPHBeHHO BBOU- 
Cb pafWoakTHBHad aMMHOKHCJIOTA. B onmbiTax Obl HCMOb30BaHbI rH WHH-C!4 
@MeTHoOHHH-S*; repBbili BBOAMICH u3 pacuera 30006 u Bropolt 10000 umnyu- 
3 Ha l r Beca XKMBOTHOrO. 
Yepes 2 uaca mocie HHbEKIMH pasWuoaKTHBHOM AMHHOKHCAOTHI X%KUBOTHOe 
JMBaNOCh WyTeM JekanuTaynu. JA, uccueqoOBaHHA paquoakTHBHOCTH GeIKOB 
JIMCb KPOBb H Neyenb. TKaHb NleYeHH H3MesIbYaTaCb HOMKHALAMH U TULAaTesb- 
pacTupasacb B cTynke c 10% TpuxmopyKcycHow KucHOTON AIA ocaKyeHusA 
Kos. M3 okcamaTHoH KpoBH MouyyanH Wwa3sMy, 3 KOTOpO Cc MOMOTILbIO 
omOuna (1 amny.ia cyxoro TpomMOuHa pacTBopsnacb B 10 Ma cbusHOmOrHuecKoro 
cTBopa, 43 Hero Opauca 0,1 Ma pacTBopa TpomOuHa Ha | MJ Ma3mbl) Nomy- 
Jicxh (HOpHH, MocMeqHuH H3BJIeKaICA H3 pacTBOpa HM pacTHpavicaA B CTyMKe 
0% TpuxsopyKcycHolt KucuoToli. B ocrapuielica nocue u3Bieuenus cbuOpuHa 
Bopotke 0,4 HacpmmeHvem (NH,).SO, ocaxKqasica ro6yaun, vepes 18—20 ua- 
OcafOK OTPyroBbiBasICA, PaCTBOPAJICA B Bose H OCaxKaica 10% Tpuxsop- 
CyCHOH KuCcMOTOH. B dusbrpate mocue oTAeIeHHA rn0OyMHHOB TpuxsOpyK- 
CHOH KHCJIOTOH ocaxKanucb ambOyMuHbI. BerKu UebHOM CbIBOPOTKH TakKe 
akanuch 10% TpHxmopykcycHoH KHCNOTOH. Bce OemkoBble ocaqKH 3aTem 
MbIBaIHCch 5% TpHXMOpyKCyCHOH KHCOTOH H OOpaOaTHIBaNHch JO cyxoro 
CTOAHHA MO MeTOy, OMMCaHHOMy pauHee (4). PaqwoakTHBHOCTb onpeyemanacb 
Oo Mr OesKa C MOMOILbIO TOploBoro cyueTuHKa. 


Ta6auna 1 


BawsaHve rHmOTepMHH Ha HHTCHCHBHOCTb BKJIOUCHHA AMHHOKUCAOT B OeKOBbIe PpakuHH 
wla3Mbl H OeIKH NMeyeHH 


Tno6yaHH @yopun 


i Tlevenb CriBopoTKa Aunb6yMHH 
BBeyenHaaA MedeHan 3 B i a = 
> z g : = 2 g 2 a S g ae cS g EE g ¢ 
Zof| g |Ze8| g |Ee£| 2 |Gef) @ | Ee#] & 
z Sees lees se age |) see lieae |i ee, (ohne lease 
8 — —_———————————— ee — eee 
pee nonen eeF2T avrgin | 887 cave: |0 heh Deeie Phy) 78.0 |% “gph |) 85.4 
: ree) ee eran (ero, Git eae eee7,2 |< ao eer 
s me | 33,6) oe) [7.0] o5 | 70.81 em | —70,0| “sz .| B82 
f] Tamme cv-a | 604 | 459) $90 | roo] $08 | _o5a| [83 | 70.7] “or | —849 
: ' So ae el LES are ec ve 153 a55'p)| he ecorz 
ee tae ee ee ee ee 


IlpumMeuwauue, @ — KOHTpOUh, 6 — rHnoTepMHaA. 


B ra6. | npeqcraBuieHb! pe3yJbTAaTbI OMbITOB. Y KOHTPOJIbHBIX MKHBOTHBIX 
JIMUMHAa BKJIOUCHHA AMMHOKHCJIOT TIMUMHa HM MeTHOHHHA B OeIKH LebHOW 
IBOPOTKH 3a 2 YaCa HeCKOJIDKO BbIle, YeM B OeNKH NeveHH, IpHeM BeMAHHA 
IOUCHHA 9TUX AMHHOKUCJOT B OTACbHbIe (bpakuHH He OfHOSHaIHa. HanOomb- 
Ad BENMUMHA BKMUOUCHUA [IMUHHa M MeTHOHHHA HaOuogaeTca B pHOpuHoOrene, 
TeM B ruioOysHHe H abOyMuHe. B OOuIbUIMHCTBE ONDITOB BeJIMYHHA BKIOYCHAA 
TNoOyHH OoubIue, eM B asIbLOyMHH. SameTHOrO pa3JIMYHA Me*Ky ABYMA 


HT POJIbBHBIMU rpylllaMH Mbl He HaOsoO Mau. 
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Jlanee, u3 TaOn. 1 BUAHO, YTO Mpouecc OCOpasoBaHHA OeNIKOB TeuYeHH B COCTO 
HMM THMOTepMHM ys YaCTH KPOJIMKOB M60 He3HaYHTeJIbHO CHHKaeTCA, 7 
COBCeM He CHMKAaeTCH, H TOMbKO B ABYX CYYaAX MPOHS3OLWO CHH2KEHHE He! 
3aMeTHY!O BeMUHHY. BKsoyveHHe AMHHOKUCIOT B OeNKH CbIBOPOTKH, HesaBHy 
CHMO OT TOrO, KaK 9TOT Tpollecc MpoTekaeT B MeyeHH, y BCeX MOOMbITHBE 
KPONHKOB 3HaYMTeIbHO CHHKaNIOCcb (72—81%). 

Ilpu uccmeqopannu 9TOrO Mpouecca B OTeMbHbIX PpakuHAX OeKOB T1a3MBi) 
KPOBH OK&3aJIOCb, UTO HHTCHCHBHOCTb BKJIKOUCHHA AMMHOKHCJIOT B OesIKM pesk 
cCHMxKaeTCA BO BCeX (cpakiHAaAx. Hany 
6ombuiee CHHKeHHe — Ha 77—90%! 
ee HHT@HCHBHOCTH o6pa30BaHHa UMeeT MeCTO B (buOpuHorene. Hecxomb+ 
eJIKOBLIX MpakUHH MasMbl B HOpMe MH MIpH | 

runlorepMun KO MeHbiuee CHH2xKeHHe — Ha 60—79% 
HaOsrolwaeTca B TrmoOymHHe u Ha 67 

Orxomenue paguo- 85% —B asmbOymMuHe. M3 Hamer 

Ne | Bregenuas mevenaa| 9KCMepHMeHTaJIbHOrO MaTepHasia Buy 


rs06y-| prob ynuna HO, UTO BJIHAHHeE COCTOAHHA TUHITMOTeps 
mHHa K) x dbu6pHHO- 


DeaOunninay 2 


OlbITa aMHHOKHCAOTAa 


anb6y-| rexy MHHM Ha Tpolkece BKJIIOYCHHA AMHHOKHC 
tS) COT B Genk He O(HOsHadHO 
Bade Scenes L— KOB eueHH H OeIKOB IIa3Mbl KPOBHy 
Rh ee 173 Kpome Toro, NpHrunoTrepMun Hapaay 

2 »* a ee cae CO CHH)}K€HHeM HHTCHCHBHOCTH lmpolec- 
3 . Boa iid 0,69 Ca CHHTe3a Oe/IKa pa3JIHUHbIX paki 
: : A ar oes a3MbI HAGMOLAeTCA CUBE B COOTHOUIE 
: Popiieu al Meee HUM CKOpocteH ux o6pasoBanna. B 
: 6 1,0 1,5 TaO. 2 NpeCTaBJeHbI JaHHble, mOKa= 
; 6 We Aco 115 3bIBaIOllHe W3MeHeHHA COOTHOLICHHM 

U , pi ese eae sk MHTCHCHBHOCTH OOpa30BaHHA r106y 


TiIpuMeuanuHe. A—KOHTPOb, 6— runortep- JES ie aJIbOYMHHOB, pli r06y- 

Mus. JIMHOB H (uOpuHOoreHa. Kak BHO HB 

3TOH TAaGJIMIbI, OTHOWICHHA BeuHUWHBI 

BKJIOUCHHA AMHHOKHCJOT B IOOYJIHH K BeJIMYHHe BKJIIOUCHHA UX B asbOy- 

MHH IIpH THMOTepMHH HeCKOJIbKO CHWXKaeTCA, B TO 2%Ke BPeMA OTHOIICHHE 

BeJIHUHHbI BKJIOUCHHA AMMHOKHCJIOT B TOOYIHH K BeHUHHE BKJIIOUeHHA B 
tbHOpHHOreH 3aMeTHO MOBBIIUNAaeTCA. 


O6OcyKMeHHe PE3YALTATOB 


[Ip ucceAoBaHHu BIMAHHA PHNOTepMHH Ha Mpollecchl O6pasoBaHHA GeNKOE 
Me4YeHH WM CbIBOPOTKH, OTParxKaeMble BeJIMYHMHOH BKJIIOUCHHA OTCJIbHBIX AMHHO- 
KUCJIOT B COCTaB OeKa pa3JIMYHbIX TKaHeH, a TaK2Ke OeKOBHIX (paki mW1a3- 
MbI, OOpauaeT Ha CeOA BHHMAHHE OTCYTCTBHe NapaeH3Ma B H3MeHEHHH HTH: 
CHBHOCTH OOpa3s0BaHHA OeKOB TKAaHH MeYeHH HW OeNKOB WIa3Mbl, B YaCTHOCTY 
aibOyMuHa HW @uOpuHorena. Corwracno o6ulenpHnAToMy npedctaBsenuio (3, ° 
OeKH 9THX PpakMit CHAHTeSHPyIOTCA HeroCcpelCTBeHHO KleTKaMu neyvenn. Vicxo 
AA W3 STOTO, HaHOOsee BEPOATHO ObIIO OAKUAATh OLHOSHAUHOTO BIMAHHA THO 
TepMHH Ha polecc OOpasoBanns OeKOB KseTOK MeveHH, albOyMUHOB u uOpH 
HOreHa [1J1a3MbI. . 

HaOmtofaemoe HaMH pe3Koe CHWKeHHe Mpollecca OOpas0BaHHnA albOyMuHa } 
(pHOpuHHOrena NpH OTCYTCTBHH 3AMeTHOFO H3MCHEHHA B MHTeCHCUBHOCTH o6pa30Ba 
HUA OeKOB KeTOK meveHH (prc. 1) He CormacyeTca C BBILIeH3IOXKCHHBIM mpex 
cTaBleHHeM. OOuapyxennoe A: B. Tlorocosoii (*) y ntum ycumenue o6pa30BaHHs 
OesKOB CbIBOPOTKH NOX BAMAHHEM MeMKAMeHTOSHOFO CHa IPH OTCYTCTBHM H3Me 
HeHHH 9TOFO Mpolecca B even TakKe He COOTBETCTBYeT OOMLEMPHHATOMY MOJO 
2KEHHIO O TOM, 4TO O€JIKH ChIBOPOTKH CHHTeSHPYIOTCA KeTKaMH MeueHH. Cormacn 
3THM JaHHBIM, Mpollecc COpasoBanuA SeKOB nevenu Oomee ycToHuuB B OTHOUIE 
HHM pxAla (akTOPOB (HH3KaA TemMepaTypa, MeMKaMeHTO3HBIi COH), 4eM TIpo 
wecc OOpaso0Banns GeKOB asMbl — duOpuHorena un abOyMHHa. Hamm aKcne 
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pMCHTAJIbHbIe HaHHble WaioT OCHOBaHHe CUHTaTb, YTO OOpas0BaHHe Ge/KOB 
€TOK MeveHH H O€MKOB pa3JIMUHbIX (pakUHil 1Wa3MbI KPQBH, B YacTHOCTH 
jbOyMuHa u *uOpuHOrena, ocyulecTBAeTCA HesaBHCHMO OT CHHTe3a GeKOB 
TOK MeYCHH MO BJIMAHHEM pasHbIX (PepMeHTHBIX CHCTeEM HM perymupyerca 
SJIMYHBIMH (PH3HOOrHYeCKHMH MeX@HH3MaMu. 

CyleCTBeHHO TaKxKe OTMETHTb, YTO TO, BAMAHHeM THTIOTepMHH IIPOHCXOMUT 
SHOe MO BeJMYHHeE YMeHbINeHHe HHTCHCHBHOCTH CHHTe3a O@IKOB OTeJIbHbIX 


UMMA ‘ 
Had me benka 


600 4 


400 


200 


NeveHb Cobopomka Anvcbymun nobynun Pubpur 


Puc. 1. Cpequne BeHUHHBI BKJIOYCHHA AMHHOKHCJOT B OeKH MeyeHH HW bpakWHH 
11a3Mbl IPH THMOTePpMHH: @ — KOHTPOJIb, 6 — runoTepMusa 


akiluii nyla3Mbl. CaMoe 3Ha4HTeIbHOe 3aMeJIeHHe Mpollecca HMeeT MeCTO IPH 
pasoBanun cuOpunorena. IIpu ZByx4acoBoi runoTepMuH COXpaHAercs B OONb- 
MHCTBE OMNBITOB TONbKO OKONO 10% HadabHOH HHTeHCHBHOCTH Mmpotleccos. 
PHUeM B HOPMAJIbHOM COCTOAHHH KPOJIMKOB 3 Bcex (bpakUHit M1a3Mb!I HaHOoMee 
ICTPO pecHHTe3sHpyetcaA PHOpHHOreH, B COCTOAHHH 2Ke PHMOTePMHH ETO pecHH- 
8 OCYIILeCTBIAeTCA MeJIeHHee BCeX OCTAIbHbIX OesIKOB I1a3Mbl. 


BBBOX HE 


1. Iloq BauaAHMeM runoTepMuH (Temnepatypa Tela 24°) He HaOOMaercA 3a- 
OHOMePHOPo CHH2KeHHA HHTCHCHBHOCTH BKJIIOUCHHA AMHHOKHCJIOT B OevIKH KJIe- 
dK meuveHH. ; 

_ 2. WuTedcuBHocTb BKJIIOUeCHHA AMHHOKHCOT B OeIKH Ma3MbI MO BIMAHHeM 
MMOTepMHH BCerfa pe3KO CHH2KAaeTCA, MPHYeM 3TO CHH2KeHHe OTMeUaeTCA BO 
ceX OTJeJIbHBIX (paKWMAX M11a3Mbl. 

3. I]pomecc BKIOUeHHA AMHHOKHCJOT B CUOpHHOreH 3aMelAeTCA Ha OOvb- 
ly10 BeEJIMUHHY, UeM B OCTAIbHbIe tbpakKWHU SeKOB Ma3MbI KPOBH. 

4. CHWxKeHHe HHTCHCHBHOCTH BKJIIOYCHHA AMHHOKHCJIOT B aIbOyMUH HU pH6- 
WMHOTeH MMa3MbI KPOBH MpOWCXOANT He3aBHCHMO OT HHTeEHCHBHOCTH BKJIIOUCHHA 
MHHOKHCJIOT B Oe€IKH KJIeTOK TeueHH. 


Ilocrynmnsio 
2 IX 1956 


ILMTHPOBAHHAA JIATEPATYPA 
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BHOXHMHE 


r. A. EBOPHH, IT. ®. HBAWIEHKO. u T. H. CMMPHOBA 


ONPEXEJIEHHE MOJIEKYJIAPHOTO BECA HEKOTOPBIX BEJIKOB 
| B MOHOMOJIEKYJIAPHOM CJIOE 


(IIpedcmaeneno axademuxom A. H. Onapuxeim 6 II 1957) 


B nocaequee BpeMa Obit TeopeTHuecKH OGOCHOBAH (1, 7) MeTO OMpeyeneHu 
MOJIEKYAPHOFO Beca Oe€IKOB B MOHOMOJeKyIApHOM coe. IIpH momomH store 
MeTOla OblIM OMpeeIeHbl MOJIEKYJIAPHbIe Beca CBbILIe JECATKA Pa3sJIM4YHIX Old 
KOB, IIPHUeM OMpeeIeHHA MPOBOAMIHCh Kak Ha rpaHnulle pasena Boa/Bosqyx 
Tak HW Ha rpaHulle Bofa/macso. [louru Bo Bcex CilyuaAtx MOJYYeHHbIe 3HadeHK 
MOJI€KYJIAPHOFO Beca XOPOWIO COBNaaIH CO 3HaYCHHAMH, MOMYICHHbIMM [py- 
rHMH MeToyaMu. 

Tak Kak Ip pacueTe MOJeKYJIAPHOFO BeCa H3 SKCMEPHMEeHTAIbHbIX aHHBIX 
MpWMeHAeTCA SKCTpanomauua KpuBoi FA or F fo nymesoro 3Hauenua F, TO 
9TOT MeTOL HavOomee yYNOSeH WIA ONpPeleNeHHA 3HAYeHM MOMeKYIAPHBIX BeCcoB, 
He MIpeBbIlaloulH4X HeCKOJIbKO J@CATKOB TbICAU, TaK KaK IPH 3TOM BeHUMHa 
oTpe3kKa, OTCeKaeMOro MPH 9KCTPanoONAWUHH KpHBOH Ha OCH OPJMHAT, MOKET 
ObITh ONpesemeHa C WOcTaTOUHOH TouHOcTH1O. Ilo sToH NpHunHe ompedemenue 
MOJIeKYJIAPHOTO BeCa B MOHOMOJI€KYJIAPHOM CJIO€ OFpaHHYMBaJIHCb TaKHMH 
OeIKAaMH 2KMBOTHO"O NMpOHCXOKAeCHHA, KAK AHUHbIM HW CbIBOPOTOUHbIM ambOy- 
MHHBI, HHCYJIHH, PeMOrIOOHHEI!, MeNCHH, TPHNCHH, XHMOTpHNcHH u Ap. V3 uncaa 
PaCTHTeJIbHbIX O€IKOB HCCIeLOBaIMCb TOJbKO TIMaWH UH 3e€HH, MOJIEKYJIAPHbIM 
BeC KOTOPbIX B MOHOC/IO€ OKA3aJICA PABHBIM COOTBeETCTBeEHHO 25—27 Tuic. (°, 4) H 
20 THe (); ’ 

B cBa3v C 9THMH JaHHbIMH HaM MpeAcTaBAAOCh MHTepecHbIM mosoOpaTb 
YCJIOBUA, IPH KOTOPBIX OblIO Obl BO3MOXHO ONpefeeHve MOMeKYAPHOLO Beca 
B MOHOCO0€ TaKHX PaCTHTeIbHbIX OeIKOB, KaAK TIMIMHHH M 9eCTHH, a TakxKe 
depMeuTHOrO OerkKa pHOoHYKea3bl. : 

OnpeyemeHve NOBepXHOCTHOTO JaBJIeHHA MpOBOAMIOCb HaMH MpH MOMOLIM 
BepTHKA@JIbHbIX BeCOB Tuna BuuIbresIbMH C KPYTHJIbHOM HUTbIO U3 doctopucTou 
Opousbl Auametpom 0,1 mm. Jl NoOBbILMeHHA TOUHOCTH U3MepeHHM perucTpallnA 
CBeTOBOrO MiTHA, OTPaxKeHHOrO OT 3epKaJIblka, YKPelJIeHHOrTO Ha KOPOMBIC/e 
KPYTHJIbHBIX BeCOB, OCYULECTBIANACb pH MOMOMLM ceeHOBOrO bOTOSIeMeHTA, 
Paspe3aHHOTO Ha [Be He3aBHCHMble YaCTH NO WuaroHanH, HM COeAMHeHHBIe NO 
KOMI€HCallHOHHOH CXeMe C UYBCTBHTCJIbHBIM FraibBaHoMeTpoM M-95. Ilkama 
TaJIbBaHOMeTpa KaJIMOpOBaacb IIpH NOMOUM CMellMaJbHbIX pelirepos, Hafle- 
BaeMbIX Ha KOPOMBICJIO NOBePXHOCTHBIX BeCOB. | 

[IMIMHMH BbIeIAJICA H3 SHOCMepMOB CcOeBbIX 6060B, a 90eCTHH — 3 Ce 
MAH KOHOMIH. IIpenaparbl 3THX OeKOB HOy4aHcb cmekyIouluM OOpasoM. 
Cemaqomu 60608 con, OUMMIEHHbIe OT 3apombielt H O6oOUeK, H CeMeHa KOHOMIA 
pasMeJIbUaucb B Papopowok crynkKe JO Noswyuenua rpyOoro mipora, KOTOpbIM 
00€32KUPHBaIM CePHBIM 9=PupOM B ammapate CoKkcnera. O6esxupeHHbili mIpoT 
BHOBb pacTHpaJM B PapopoBokk cryuke AO NOMYYeHUA TOHKOM MyKU M Mmpocer- 
BaJIM Yepes IeMKOBOE CHTO, OOe3*KUPeHHYIO MYKY TOHKOFO MoMoyla 9KcCTparupo- 
Basu 10% pactBopom NaCl B revenue noun pu 4°. Tlonyuenupiit pacrBop nocae 
NeHTpHPyrupoBaHuA (PuJIbTpoBaNM Ha XOMOLY wepes OyMaxHYyIO MASry MH CTa- 
BHJIM Ha MaIM3 B WeIOPaHOBbIX MeWOUKaX MPOTHB JHCTHMIMPOBaHHOM BOLE. 
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1aK3 BeM Ha XONO{y B TedeHHe CYTOK (JO HC4Ye3HOBeHHA peakuH Ha HOH 
“opa). IIo OKOHYAaHHH AaW3a TIMIWMHHH BbIMaa B BHe TOHKOM B3BecH 
MomMapaBienca WextpudyrupoBanmio. Pacrsop noxkucaam cna6oit yKeye- 
iM KucnoTOH Ao pH 5,6, npu stom rno6yauu BbInaqa uM OTAenAICA OT pactTBo- 
» anbOyMHHa WentTpuiyrupoBanuem. TnoOyHH BHOBb pactBopsun B 10% 
aC], pacTBop juamH30- : 
JM Ha XOJOAY MpoTHB Bunjem 
(CTHJIJIMPOBaHHOH BOHI, 08 
map rnoOyuH co- ) 
paiv WenTpupyruposa- 
€M, MHOrOKpaTHO IIpo- 
IBAIH [Bax bl LUCTHI- 
(pOBaHHOH BOOK u B 
We CyCieH3HH BbICYyIUIH- 
au NyTemM smMopuIu3a- 
(Hq. OWecTHH KOHOIMIN, 
IMaBlUHH nocre Wuanu- 
, OTAeIANIH OT pacTBo- 
abOyMuHa WeHTpudy- 0 
poBanueM, MHoroKpaT- Ue aes ees f i 2 Yue 
) MIpOMBIBaIH [BAK TE /Inouade Genka 6 monocnoe A 
ICTHJIJIMpOBaHHoL Boson 
B BHe CYyCHeH3uH BbI- Puc. 4 
MUMBAI TakxKe TyTeM JIHO*pHIHsallHH. 
_ XapakTepucTHKy MpemapatToB OeikoB Nomy4anH ceLyIOWMMH MeTOJaMH: 
JIbHOCTh — IYT€M O30/1ICHHA B Mydele, OOMIHH a30T 110 MHKpO-Kbewbsasio 
gopmpr docdbopa — no Ilnetigepy (°). Pe3syapTaTb anaH30B MpecTaBJeHbl 
@a0n. 1, ; 
PuO6onyksiea3sa Onima BbiqemeHa K. B. Cepe6posckol u3 nowxKesryqounon 
Je3bt Opika m0 Metoxy Hoptpona u Kyuutia (’). 
: [IpemaparTbl pacTuTeJIbHbIX Oes- 
Ta6Oauna 1 KOB pacTBopsamucbh B 10% NaCl, 
: HX KOHILeHTPpallua B pacTBope 
apakTepHcTHKa TlOOyJIHHOB H3 cemaflonel Cou ompefeisimacb m0 a30Ty MeToyom 
W ceMAH KoHoru (B % Ha cyxoH Bec OenKa) 
; MuKpo-KbesblaA HW CMeKTPOoro- 
MeTpHyeckH. PnHOoHyKea3sa pac- 
®Pocdhbop TBOPAMaCb B BOWE, H Ce KOHIMLeH- 


2 = 


S 
> 


Nobepxnocmuoe Gabnenue F 


| Tipenapar Somb- | O6uyne 


Genka HOCTb | a30T TpalusA B pacTBOope OlIpeeATAacb 
o6ujHii | Heopr.} opr. 
IIpH BbICYIIHBaHHH JO MOCTOAH- 
) Horo Beca | Mi pacTBopa. 
IMUM 0,24 | 16,4/0,14 | 0,0 | 0,4 Jaa paOorTst UCMOb3OBaIHCb 
ie 0,07%  pacTBOpbI TIMIWMHuHAa, 
leCTHH 0,00 | 18,3 |0,13} 0,0 | 0,13 0,05% pacrsopbl 93fecTHHa HU 


0,03% pacrBoppl pHOoHyKj1easbEl. 
epes 5 MHH. Nocme HaHeceHuaA OenKa Ha NOBepXHOCTb CHHMAJIMCb H30TEPMBI 
KHMaeMOCTH. 

OnpeleleHve MOJI€KYJAPHBIX BeCOB PIHIMHHHa H 93AeCTHHA MpOBOAMIMCb 
imu Ha 20% pacTBope CepHoKHCcIoro amMouua pu pH 4,5. Mcxoquaa Koneut- 
WIHA TIMIMHMHa B MOBeEPXHOCTHOM cCyloe Obima paBHa 0,627 mr/M”, a 9]ecTH- 
2 0,75 mr/M?. 

Ha puc. | mpaBelenbl THNMUHbIe H3OTePMbI CHKMMAeMOCTH, AVIA PIMMMHHHA 
pupaa /) u 9qecTuHa (KpuBax 2). Ha puc. 2 Aanbl KpHBbIe 3aBHCHMOCTH po- 
Benenua FA or nopepxuocrHoro JaBnenua F na raniuunuua (kpusad /) 4 
ecTtHHa (KpuBaad 2). TaHreHc yrvla HaKJIOHa KPHBbIX, XapakTepH3yIOulHi 
eylembHoe 3HaveHHe MMOMalu, 3aHHMaeMOH Oe/IKOM B MOHOMOJICKYJIAPHOM 
oe mpu OeckoneyHOM pa3OaBneHuH, paBed 0,53 M*/Mr JIA iMI\MHWHa 4 
88 v2/mr Win sqectuHa, Oe KpuBble pu SKCTpanonaunn orcekaiotT Haocn FA 
pesok, paBubili 0,01. Iloqcuer MomeKkyApHoro Beca, HCXOAA U3 STHX 3HAte- 
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HHH, Jaer La o6oux Semkos BenuunHy 240 000. Ora BemM4MHa XOPOLIO COB- 
nayaeT CO CpeHHM SHaYeHHeM MOVIeKYJAPHOTO BeCa IBYX KOMMOHCHTOB roby: 


004 G08 Ole OIG GuH/em 


Pue. 3 


KOB Oblla HalifeHa Bysiom ("), noKka3aBluuM, YTO CreneHD accolMallun MoweKYa| 


OeKa B MOHOCIOe ABIAeTCA SYHKUHel 
MCXOMHOH MOBepXHOCTHOH KOHWeHTpa- 
WHuH Oerka. M3 Rannpix Ta6n. 2 cne- 
WyeT Takxe, 4TO CMellleHHe 3Ha4eHHA 
pH nogknaqku B UWenowHyIo OOnacTb 
MpHBOAMT K MuccouMalHH OOpasoBaB- 
ieroca OeKOBOrO accolMata. STO coB- 
mafaeT ¢ anHbiIMa Xappana (1°), no- 
JIY4YCHHBIMH WM TPH OMpeskemeHuu Mose- 
KYJIAPHOFO BeCa HeKOTOPHIX MpousBol- 
HbIX KePpaTHHa, 9KCTParHPpOBaHHBIX U3 
mepcTw. MvunuMastbHoe 3HaueHHe Movie- 
KyJAPHOTO Beca pHOoHyKNeasbI, MoOsy- 
yeHHoe Hamu (18 000), HeckombKo npe- 


Q6 Gua/em 


JIMHOBOH dbpaKkUHH- COeBBIX 
60608 («IIHIHHHH»), TMOJLy- 
yeHHbIM KpeToBpuyuem, Cmup- 
HOBO u DpeuKesem (*) npH 
ucciIelOBaHHH B  YJbTpa- 
ueutpupyre (336000 ¥ 
138 000) wu HeCKOIbKO OT 
yimuaeTcA OT 3HaueHHA, 07 
ulyyeHHoro CsegqOeprom (*} 
IH MOJIEKYJIAPHOTO BeCé 
anectuHa (300 000). . 

OnpefemeHHe MOJleKy 
JIApHoro Beca pHOoHykKueas 
3bl MpOBO_MOCh Ha 5% 
pacTBope CepHOKHCJIOrO aM= 
moHua mpuH pH 4,5 u 7,7, 
IIpH pa3IMUHbIX MOBepXHO® 
CTHbIX KOHI€EHTPaluAX Ged) 
Ka, JI@KAaBIUHX B nmpewelax 
OT 0,176—0,96 Mr/M?. 
B tTa61. 2° mpuBexenbt m0 
JIY4eHHbIe JaHHBle. 

Ha puc. 3 npHBeeHst 
KpuBble 3aBucumocTu FA of| 
F aaa puOouyK1ea3bl, mouy> 
YeHHBIe IPH PasJIMUHbIX 3Ha=: 
YeHHAX HCXOAHOH KOHILCHT= 
palluu Oenka B MOHOC—IOe 
(1 — 0,176; 2 — 0,351 
3 — 0,427 u 4—0,96 mr/m?,) 
M3 WaHHblx Ta6m. 2 u puc. 2 
cmelyeT, YTO MPH NOCTOAH-| 
HOM 3HayeHHH PH Bospacta- 
Hue KOHUWeHTpallun Oeska BI 
MOHOCIOe€ MPHBOAHT K BO8e| 
pacTaHuio ero MOJIeKyJIAp-} 
Horo seca. AnasorMunad 
3aBHCHMOCTb ANA px) 
APYTuX HCCIeEOBaHHBIX OeJ-} 


Ta6nanna 2 


VismMenenHe MOJleKypHoro Beca puG6ony-| 

KJl€asbl B MOHOCNOe B 3aBYCHMOCTH OT! 

HCXOQZHOM MOBepxHOcTHO KOHUeHTpallun 
Oenka u or pH nogknayKu 


Mcxoguaa |Ilpenenbnaa Mosexy- 
pH KOHNCHTpa- | WCwWanb | nopypit Bec | 
nogKsayKu| Waa 6enka 6eKa B 6enka B 
B MOHOcJIOe, | MOHOCJIOe, MOHOCJIO€ 
mr]M2 M?*|Mr ij 
4,5 0,96 0,5 | 436000 
4,5 0,427 1,0 70.000 
rake 0,439 1.35 35.000 — 
a7 0,354 1,42 | 35000 © 
Cyt 0,176 2,0 18 000 — 


BbIIMaeT MOMYYCHHOe MeTONOM CeqMMeHTalluH wu Audpbysun (13 000) vu paccun: | 
TaHHOe H3 PeHTTeHOBCKMX JaHHbIX (13 700). 
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_ ae 


3 NpHBeeHHbIX IKCMePHMeHTaJIbHbIX JaHHbIX CleLyeT, YTO pH MoOope 
(OTBETCTBYIOULHX YCJIOBHii MeTOJ, MOHOMOJICKYJIAPHbIX CJIOeB MOxKeT ObITb 
ycmexOM IIPHMeHeH WIA ONpeeeHHA MOJIEKYJIA PHOTO Beta TIMWHHHHaA 
eCTHHa, a Tak2Ke PHOOHYKIea3sbl. 


l 
Muctutyt 6noxumMuH uM. A. H. Baxa TloctynHs0 


AxkaylemMuH HayK CCCP 30 I 1957 
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BHOXHMH Gf | 


K. M. JDOKEMYXAJZ3E u L. A. LIAJIBHEBA 


KATEXHHbI MPOPOCTKOB Y4AA 


(ITpedcemaeaexo axademuxom A. H. Onapunom 27 IT 1957) - 


Jlauuple O KOJIMYCCTBEHHbIX H3MCHCHHAX KATeCXHHOB Ha HavaJIbHbIX CTARMAX 
pasBHTHA YaliHOrO pacTeHuaA B JHTepaType oTcyTcTBy1oT. Bmecre c TeM 9TOT | 
BOMpoc MpekcraBsAeT HHTepec, TAK KaK H3BeCTHO, YTO KATeXHHbI HW POJCTBEHHbIe 
HM CO@\HHEHHA HIpaloT BaxKHYIO POJIb B MeTaOomM3Me pacTeHul (1°). 

Hactosulee uccsieloBaHve MOCBAMIeHO H3yYeHHIO KaTeCXHHOB B 3apobllax 
YaHHbIX CEMAH, a TaK%KEB MPOpocTKax B Mpolecce HX PasBHTHA. 

Ja pa6orbl UCnOmb3OBaIMCb UalHble CeMeHa, COOpaHHble C XO3AHCTBeHHBIX 
TwiaHTalua BcecorwsHoro Hay4HO-HCCIeMOBaTeIbCKOrO HHCTHTYTa Yaa UU cy6- 
TpomMyeckux KybTyp (Avnaceyau, [py3uuckaa CCP). Ounnenupie or CKOPJY- | 
Iibl CCMeHa HaMaUMBaIHCb B TeYeHHE CYTOK B BOJe, a 3aTEM BbICAKUBAIMCE 
B HDPOKaJIeHHbI KBaplleBbid mecok. KoumuecTBeHHOe OMpeyeseHHe KaTeXHHOB 
MIpOW3BOAHNI0Cb xpOMaTorpaduyecKH NO pa3spaOoTaHHOMy Hamu MerTozy (°). 
Jia u3BsIeYeHHA KaTeXHHOB MaTepHadl MHOTOKPaTHO PacTHpaJICA C AlleTOHOM. 
AI€TOHOBbIe BHITAAKKH COOUPaHCh BMeCTe, CBOOOHbIM HCMapeHHeM pW KOM- 
HaTHOH TemMepatype ux o6beM oBogzusica WO 0,5—1 ma (mpu HaBecKke 0,1— 
0,5 r). Ha xpomatorpaduyeckyto Oymary HaHOcuoch 30—100 wa npHroToBeH- 
HOrO TaKHM OOpa3soM alleTOHOBOrO 9KcTpakTa. B KayectTBe cBuyeTeseH pu UeH- 
THDUKAWMH KaTeXHHOB CJIYXKWIH AYOWIbHbIe BeleCTBa JMCTbeB Yan. OOHapy- 
2KeHHe KATeCXHHOB Ha XpOMaTOrpaMMaXx, a TaK?Ke KaueCTBeHHble MpPOOb! Ocyue- 
CTBIAIHCb C NOMOMbIO 1%-ro pacTBOpa BaHHIMHa B KOHIeCHTPHpOBaHHOl co- 
JIAHOH KuCcOTe (*). 

Ham, Kak 4 Apyrun uccyegoBatesmsam (8, °), He yqamocb OOHapyXUTb KaTexH- 
HbI B CCMAZONAX HH B MepHO MOKOA CeMAH, HM Ha cTayuax mpopactrafius. B 3a- 
powpimax MOKOAMMXCA CeMAH OblIH OOHAPy2XKeHbI BellecTBa, Jaioulue KayecT- 
BeHHYIO peakiMio Ha (blOpormounH. Cyxne 3aposbIuH NpeABapHTebHO Obpa- 
OaTbIBaIMCh CMeCbIO XOpoopMa C OeH300M AIA yateHud »xKupa, NOmyueH- 
Had Moce STOO alleTOHOBAa BHITAKKA NaBasla NONOKUTeMbHYIO peakinio c 1% 
BaHHJIMHOM B COJIAHOH KuCOTe. OJHAKO MOMbITKH pasleHTb HM MLeHTHpUIL- 
PpOBaTb 9TH COCAMHEHHA NOKa He YBeHUaIHCb ycrexoM. Bmecte c TeM, HaM yJla- 
JOCb KOJIMYCCTBEHHO OMpeeNTb KaTeXMHbI NOCIe KPaTKOBPeMeHHOTO 3aMa¥H- | 
BaHHA CeMAH. SapoOfbIIM aHaJIM3HpOBaHCb NWocle CyTOUHOrO BbIepxKHBAaHNA 
B BOJe CEMAH, JIMINCHHBIX CKOPJIYNbI MH KOXHUbI. Ha xpomaTorpamme alleToHO- — 
BOrO SKCTpakTa 3apofplueh ObliM OOHapy2KeHbl TPH MATHA, OMHO U3 KOTOPDIX 
cooTBeTcTBoBaJio /-snuKaTexHHy u dl-KatexuHy, BTopoe /-3muranmoKaTexXHHy 
M Tpetbe J-s1MKaTexunraniaty. K /-s1MranmoKaTexuHy MpMMbIKaJl pa3sMa3aH- | 
HbIM xBocT. B cyMMe KaTexHHbI COcTaBANIM OKONO 0,2 mr Ha | Tr cyxoro Beme-_ 
cTpa. Takum oOpasom, B 3apofbliaxX “aliHbIX CeMAH y2Ke B Nepuok HaGyxaHUuA 
MOXKHO OOHAPYXKUTb HE TOJIbKO MIpocTbie KaTeXHHbI, HO M Lauiar. 

CneqyrouMe KOsMUeCTBEHHbIe OMpeseeHHA KaTeXHHOB MPOu3BORHHCh~ 
cnycTa 20 (Hel mocae nocesa ceman. Ha stoi craquu mpopocTku uMenH AHHY 
I—1,5 cm, creOeib HaunHan copMupoBaTbesx, HO BCXOOB emle He OpIT0. Ipo- 
POCTKH JeJIMJIMCb Ha Be YacTH:,]1) KopemoK u 2) MoUKa c 4YepelKaMu CeMaO- 
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‘eH. Okasaocb, uTO Ha 9STOM paHHeli cTaquu pasBUTHA KOpewoK oTrmM4aercs 
T OCTAJIbHOH YaCTH MpoOpocTKa Kak KOJIMYeCTBeEHHBIM, TaK HM Ka¥eCTBCHHbIM 
OCTaBOM KaTeXHHOB (Tau. 1). ° 


TaOmuna 14 


CojepxkaHve KaTeXHHOB B MpopocTKax uaiiHoro pacTeHua 
(B mr Ha 4 Tr cyxoro BemlecTBa) 


20-HeEBH. mpopocTKH | 40-qHeBH. npopocTKH 70-HeBH. NpopocTKu 


b 


& Hone & 

Katexuu Sef 8 58 : E 5 

: $ vas = d & F) § 5 & aos 

4 gS BL She | ob 8) ea 1 Se ees 

& PERL SB. 1eeb 1S |B) ge | eS) Bes 

g 2H¢ g See | 9 2 te aie fee 
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Tak, B Kopelrke OOHAPy2KeHbI JIMUIb MpocTble KaTexHHbl. Kpome Toro, Ha 
PoMaTOrpaMMe HMeeTCA Pa3MBITHIN XBOCT, IPHMbIKaroulwMH K /-9T1HTasOKaTe- 
xHuy. B nouke oOHapyxXHBaloTCca BCe KATeXHHbI, CBOMCTBCHHEIe JIHCTY, HO B HHOM 
OOTHOMeHHH. Tak, B WuCTe OObMHO Ooee 60% OT CYMMbI KATCXHHOB COCTABJIAIOT 


 Ilpm ganbueituiem passuTuu mpopocrKos HaGvr0qaeTca 
elle Ooulee pe3koe pa3iHuHe B COJepxXaHHH KAaTeXHHOB. 
Uepes 40 qHel co WHA NoceBa NOABHIHCb BCXOJbI, Mpo- 
pocTkKH uMemu JuuHy 8,5—9 cm. BepxHaa uactb cTe6A 
coepxKala 3a4aTKH JIMCTOUKOB, KOPellKH ObWIH MOKPbITHI 
KOpHeBbIMH BOJIOCKaMH. B onbite MpopocTKH JesIMWIHCb Ha 
Tpu uactu: 1) kopemoK, 2) oKOMOCeMAZONbHaA YaCTb 
(cm. puce. 1) uw 3) creOemb. Uactn 40-qHeBHEIX MpopocrT- 
KOB 110 COfep2KaHHIo KaTeXHHOB (TaOm. 2) pe3sKO OTVIN- 
waloTCA Jipyr oT Apyra. 

B creOme KaTexuHosp B 15 pa3 Ooubule, YeM B KOPHe, 
Mu B 4 pa3a Ooblle, YEM B OKOJIOCCEMAXOIbHOH YacrTH. 
CoorHomeHHe KaTeXHHOB B OTJ@JIbHbIX .YaCTAX PasHoe. 
B xKopHe mpeoOsafaioT mpocTsie KaTeXHHbl, TawarThl 
cofepxKaTcA B Bue culeloB. Ha xpomaTorpaMMe uMeeTcH 
TakxKe YHOMHHABIUIeeCH BbIIMe XBOCTOOOpasHoe MATHO. B 
OKOJIOCEMANOUbHOM YacTu MpeoOmaqawoT MpOctTble KaTeXHHbI. 
Uto Kacaetca creOsiA, TO COOTHOLMeHHe KaTeXHHOB B HEM pyc, |, 70-qHeBHbtit 
yxKe Takoe, Kak HaGwlofaeTcA OObMHO B YaHHOM JIMCTe ypopocroK uaa: 1 — 


10). TIpapya, oOilee cofepxKaHHe KaTeXHHOB pasa B 3—4 _ KOPpeuloK; 2—OKOJI0- 
( ) Paena» ut Aep B CeMAOIbHAA YaCTb, | 


HH2Ke. ,; 3 — HMKHAA udacTb 
Cielyrolle OMBbIThI MpOBOAHIMCh Cc 70-HEBHBIMH MPOpOcT-  credna, 4— Bepx- 


Kamu. Jnmuua pacresnitcocrapasa 12,5—17,5 cm. OHH WMe- uaa uacTb crebnA 
IM yxKe TPH XOPOWIO Pa3BUTbIX JIMCTOUKAa HW BepXyIUeyHyto CC 
nouxy. IIpopocrku emMivcb Ha YeTEIpe YacTH: |) KopeloK, 

2) OKONOCeMAJONbHad YacTb, 3) HW2%KHAA YacTb CTeOJA AO JIMCTOUKOB H 
4) BepXHAA 4YacTb cTeOMA C HCTOUKAaMH (puc. |). 

Kak BUHO 43 JaHHbix TaO. 3, B 70-HeEBHBIX IpOpocTKax CyMMa KaTeXHHOB 
VBCJIMUMBAaeTCA OT KOpelliKa K MOJIOJOMY JIMCTOHOCHOMY nobery. Ilo coctaBy 
KATEXHHOB KOpellkKH 70-HEBHBIX IPOPOCTKOB MaJIO OTIMUAIOTCH OT KOPCLIKOB 
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Goulee MOJIOALIX pacTeHuli, B TO BPeEMA KaK B OKOJIOCEMAJONbHBIX YaCTAX OOHA- 
pykeHa pa3Huua. Ha 970k craquW paSBATHA MpOpOCTKOB MOABJICHHE HOBbIX Op 
raHOB — JIMCTbeB — BbI3BaIO TIyOOKHe H3MeHeHHA B OOMeHe BeUleCTB. Tak, 
B JIMCTOUKAaX HMeIOTCA JIHUIb Cleqbl dl-ranmokaTexuHa, / — 9N1MKaTeXHHa UW 
dl-KaTexuHa. OHOBpeMeHHO HakalluiuBaeTcx Conbuioe KOmMMYeCTBO /-3TMTrasJO- 
KaTexHHraiata. Ero cojep»kanue coctapaset Gomee 72% OT CyMMbI KaTe- 
XHHOB. TaKoro COOTHOUICHHA Mbl He MOLIH OOHAPYXHTb B JIMCTbAX B3POC OT 
pacTeHua. | 
Vrak, HaCTOALLHM HCCeOBaHHeM yCTAHOBJIeHO, YT) KaTeXHHbI OOHApyKH- 
BaloTCA B 3apOfbllllax YaHHbIX CEMAH B TMepHO 3aMauHBaHHst. Pa3sBuTHe Ipo- 
pocTKa COMpoBoxwaeTCH YyCHJIGHHeM CHHTe3a KaTeXHHOB, TIpH 9TOM yxe 
Ha paHHHX CTayMAX pa3BHTHA MMeeTCA pasHyHe B COJepxKaHHH STHX CO- 
eMHeHHH Mexyy opraHamu. Bce 9TO roBopuT O BaxHO OMONOrHYeCKOH POM 


KaT€XHHOB B pacTeHHH. 


Vucrutyt 6uoxumun pactenui uM. A. H. Baxa Ilocrymuso 
23 II 1957 


Axajemuu HayK CCCP 


HWMTHPOBAHHAA JIMTEPATYPA 


1A. H. Bax, COop. rp. mo xumuu wu 6Hoxumun, 1950. 7 B. HW. Wanaagun, Hsp. 
Pocc. Akay. Hayk, Ne 1—8, 525 (1922). * A. HW. Onapun, Buoxumua vatnoro npousBoy 
ctBa, cOopH. 1, 6 (1935). * A. JI. Kypcauos, Buoxumua uahuoro mpou3BoxcTBa, COOpH. 
Lip een. 74 (S26) as 92S ei Muxa4uu, Buonormyeckoe oxkucneHue, M., 1956, 
$K. M. Txemyxagse, IT. A. UWlaabuesa, Buoxumus, 20, 336 (1955). 
7A. JI. Kypcauos, Buoxumus, 6, 128 (1944). §® B. T. Torus, Buoxumua yattnoro 
mponsporctBa, Ne 6, 70 (1950), ® M. H. 3anpomertos, Buoxumua, 19, 599 (41954). 
wo kK. M. Txeemyxagse,l. A. Ula apuesa, JIAH, 99, Ne 6 (1954) UM. H.3a 
HpometTos, Buoxumua, 17, 97 (1952). VA. Bradfield, M. Penney, J. Chem. 
Soc., 1948, 2249. 
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Hloxrnanm Akanzemun Hayk CCCP 
1957. Tom 114, Ni 3 


PEOJIOTHA 


¥ 


B. A. BOBPOB u M. ©. HEABYPYL 


O BEPXHENMEPMCKHX YIMIEHOCHbIX OTJIOKEHHAX 
IOKHOH MOHTOJINH 
(ITpedcmasaeno akademuxom H. C. Wamcxum 17 XII 1956) 


Alo moculeqHero BpeMeHH CBEeCHHA O HaIMYHH MaseosolicKUXx yruel B OOWMp- 
1OxKHO-TOOMicKOH uacTH MoxrobcKol Hapoguolt PecnyOnuku orcyrcrso- 
au. Bowee Toro, B OO30pHbIX paOoTax mo ucKonaembim yraam MHP yxasau- 
an OOaACTh OTHECeHa K MMOMayAM, HeMepCNeKTHBHbIM B OTHOLICHHH MOWCKOB 
aleosolicKux yrvie (t). [lostomy npegcTaBAioT HeECOMHEHHBIi HHTepec HOBbIe 
aHHBbIe, KaCalOlMeCH Kak BOIPOCOB YIvIeHOCHOCTH BepXHero Masteo3on IOxuoli 
{OHTOJIMH, TaK MH CBASAHHbIe C STHM HEKOTOPbIe BOMPOCI CTpaTurpaduu u Maweo- 
2orpapun JaHHoro yyactKa A3uH. 
 BepxuenageosolcKve yruieHocHble OTMO*KeHHA B LOxHOH Monromun o6Ha- 
Y2KeHbI B KOTIIOBHHe Tabyu-Tosoroi, BO1H3H 03. YaH-Hyp, UpumMepHo B 600 Km 
tory or r. Ynan-Baropa. K. J. [lomaskop, mepspili nocerHBluMi MecTopoxJe- 
ve B 1940 r., am BbICOKy!o OWeHKYy KayecTBa yrvieli H OTHEC HX K 1ope. 

B 1949 r. KpaTKoe onMCaHHe yrOJIbHOrO acta, a 3aTeM YCTAHOBJIeEHHe KOK- 
yeMOcTH yrsielt Opinio cqenaHo H. A. MapuHuospim. 

B.A. Ulepenes B 1954 r. B pesysbrate reonorMyecKOl CbeMKH ONpefeJIHJI T10- 
lajib paclipOcTpaHeHHsA YrIeHOCHBIX OTOKeHHH NpHONM3SHTeIbHO B 2Z00—250Km?. 
[Id yTOUHeHHA BOspacTa yrueHOCHOM Tommi B 1953 r. OblnM OTOOpaHbI npo- 
bI Ha CMOPOBO-MbWIbUeBOH aHaH3, KOTOPbI NpoBosuscA B Yruenerporpau- 
eckoli maOopatopuu KpacnospcKoro reonordveckoro yipaBieHua. Onpeyene- 
bl CMOPbI ManOpoTHUKOOOpasHblX (75,5% ) H Ppyila MbWIbIUbl THA CATOBHHKOBBIX 

ruukrosplx (13,5%). Uacro setpeyaiotca: Azonotriletes polypyrenus Lub. 
48%), A. microrugosus minor Lub. (10%), A. macroplectus Lub. (7,5%), 
.. obtusosaetosus Lub. (7%). A. pulvigerus Lub. (6%). B Menbuiem KomuuectBe: 
zonotriletes rectispinus Lub. (4,5%), A. parviverrucosus Waltz (5%), Zono- 
jletes micropunctatus Lub. (4,5%), Zonaletes uralensis Lub. (4,5%), Z. stip- 
cus Lub. (2,5%), Azonaletes caperatus Lub. (5%), A. retroflexus (3,5%), 
. tunguskensis Lub. (2,5%), A. erosus Lub. (2%). B eqMHMUHbIX 9K3eMILIApP Ax: 
zonotriletes rotunda Lub., A. microrugosus Hr., Zonaletes rotatus Lub., 
zonaletes graber Lub., Pemphygaletes prolixus Lub., P. lepidus Waltz. 
PU[eCHHbI CHOPOBO-IbIIbUeBOH KOMMIeKC HanOosee OM30K CHOPOBO-IIbLIbIe- 
IM KOMIJIeKcaM BepXHeli IOJIOBHHbI epyHakoBcKol cBuTbI Ky3neuKoro Oacceli- 
2 UW BepXOB HapbltKoBcKo cBuTbt MunycuucKoro OaccelHa, B03- 
ACT KOTOPbIX C¥YMTaeTCH BepXHellepmcKHM. Hapsayy c 3sTMM cpeqH HeOOJIb- 
OTO KOJIMYeCCTBA PaCTHTebHbIX OCTATKOB 3 YIVIMCTbIX  aJleBPOJIHTOB 
. ©, Hefi6ypr Opi ompegeneusi: Noeggerathiopsis sp., Callipteris sp. u 
phenopteris cf. taiyuanensis Halle, koropbie, 10 ee MHeHHI0, MOryT yKa3bIBAaTb 
a BEPXHIOIO II€PMb. : 

Takum o6pa30M, yIvIeHOCHbIe OTO2%KeHHA TaOyH-TOOFOuCKOTO MecTOpox]e- 
AA y2Ke 10 JanHEmM 1953 r. 10 COBOKYMHOCTH ONpeeMeHUH Kak CHOP H MbIIbIbI, 
‘1K H OCTATKOB JMCTOBON (pmopbl, COOpaHHbIX B OMHOH TOUKE, OKA3aJIHCb OTHOCST- 
MMUCH K BepXHeli MepMH, a He K lope, Kak CUMTAaMOCb paHee. 

B 1955 r. mecropoxkjenve Bax pb noceTHs B. A. Boopos. Vim Opi coctapjen 
PBbIti CBOAHbI paspe3 YrIeHOCHOH TOM, 1pOUSBeeHbl NOC MONTBIC cOopp dbo- 
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pbI M10 BCeMy pa3spe3y, HawHHaa OT ero OCHOBaHUA, OTOOPaHbl MpoOnl Ha CHOPOBC 
IbIWIbUeBOM aHaH3, a TaK2%Ke YCTAHOBJCHO, YTO TOW alb PaSBHTHA YIJIeCHOCHBI 
OTIOKCHUH 3HAUHTeMbHO OobUIe, YeEM STO Ka3aslocb paHee. Paspes mpeAcTaBuie 
JOBObHO pasHooOpasHbIM 10 COCTaBY TeppHIeHHBIM KOMINJI€KCOM TMOpod U Xé 
pakTepH3yeTca YacTOl CMeHOH MTOMOrMYeCKUX pasHocTeli No BepTuKaNH. YUE 
HOCHAS TOJIMLa 3aleraeT Ha MOpOfax CpefHero M BepXHero Nasleo30a, IPHYeM To 
culeyuHve OXapakTepH3oBaHb! OoraTOoH HMKHeMepMcKOH (bayHou Opaxuonog 
MIUaHOK MW Tewemunoy. Paspe3 HayHHaeTCA MOM[HbIM Oa3aJIbHbIM KOHTsIOMepa 
Tom (qo 200 m), coqlep2KallluM B BepXHell YaCcTH MpOCMOH H JIMH3bI Pp yOOSepHUCTBI: 
KOCOCJIOMCTHIX MeCuaHHKoOB. Bplille MeCYaHHKH, aJIeBPOJIMTbI HW aprHuJJIMThI Tepe 
CIAHBaIOTCA C MOIMHbIMM WwlaCTaMH KAMeHHOrO YyIJIA, YHCIIO KOTOPbIX JOcTHTae 
17. B pesko MOAYHHEHHOM KOJIMYCCTBE OTMeYAIOTCH MCAKOTAaN€YHHKOBBIC KOH 
TIOMepaTbl, H3BECTHAKH, CCPepOcHAepHTHI H CHAepHTH!. MouHOCTb BCKPBITOH 44 
CTH pa3pe3a yrmeHocHol Tommi oKoN0 1000 M. 

Jjanuble CHOpOBO-MIbIIbUeBOrO aHamH3a, MpoBesenHHoro E. M. Angpeeson Hi; 
HOBOM, Ooslee THLaTeIbHO COOpaHHOM MaTepHasie, B WeJIOM, B TOM 4HCJIe H B OT 
HOWEHHH BEpXHEMepMCKO"O BO3pacTa, NOATBEPAMJIM pe3yJIbTAaTbl HSyYeHHA CHO} 
nmaOopaTopvelt KpacnospcKoro reojlorMyuecKoro yipaBJieHHA HM OTIMYAIOTCA OF 
TOCIeIHUX TIaBHbIM OOpa30mM OOMbLIMM KONHYeCTBOM BHAOB. II]pu STOM BO BCE; 
u3yyeHHbIx E. M. Anypeepol mpoOax OCHOBHOM KOMMsIeKC CNOp OKa3aJICA JO 
BOJIbHO OJHOOOPasHbIM, YTO He NOSBOMAeT CeM4ac Ha OCHOBAHHH CMOpOBOrO CocTa 
Ba HAMCTHTb OTJeJIbHbIe CTpaTHrpadHueckHe TOPH3OHTHI. 

M3yyenve OOMJIbHBIX OCTATKOB JIMCTOBOM *bOpbl, ee CpaBHeHHe HM Tlameoreo 
rpacduyeckad HHTepipeTaua BEINONHeHBI M. ©. HehOypr. B kommeKkuuu yAanoci 
onpeyeiuTb 37 dopM pacTeHul. OroT cBoeoOpasHbii KOMNeKC soph, HapAD 
C yxKe H3BeCTHBIMH (OpMaMH, COJepKUT pA HOBLIX BUOB. HecmotTps Ha 9TO 
BCe Ke yaeTCA YCTAHOBUTb KaK BO3SPacTHOe NOMOKeHHe PIOPhI, TAK HW MOAMeTHT! 
ee CBA3H C ApyruMu dsopamu NosqHero naneo3s0a Esppa3uv. OcHOBHBIM (OHON 
STOrO KOMMJI€KCa ABJIAIOTCA KOPJaHTOBbIe, MpeCTaBJICHHbIe HeECKOJIbKHMH BH 
namu Noeggerathiopsis. Bonpuioe KomuuectBo Pecopteris u HecKombKO oueH 
XapaktTepHblx Callipteris, xBomepbie o6bluHO B coxpanHocTu Paracalamites 

Ta6yH-Tonorolickasa (ropa 10 CBOeMYy 3JIEMeHTapHOMY COCTaBY OKa3bIBaeT 
CA JOBOJIbHO CIO*KHOK. C OMHOM CTOPOHEI, B Hell BCTPeYaIOTCA SJIEMeHTHI, THIMY 
Hble [It BepXHelepMCKUX Gop sanaqHok yactu AnrapuyzL — Jaa Ky3neuKoro 
Tyxryccxoro u Ileyopcxoro OacceltHos, kak Noeggerathiopsis aequalis (Goepp. 
Zal., Lepeophyllum actaeonelloides (Gein.) Zal., Pecopteris anthrisifoli: 
(Goepp.) Zal., Chiropteris sp., Comia sp., Pursongia mongolica sp. nov., Bar 
docarpus sp. nov., ac Apyroi — cbopmsi, 70 cuxX Op HSBeCTHBIE TOMbKO ¥ 
BepxHelt nepmu Jlanpuero Boctoxa (p. M. Cuua) — Callipteris Sahni Zal. 
C. orientalis Zal.(*). Rhipidopsis tologojensissp. nov. 13 Monronuu oTHocnTe: 
k Tuny Rh. palmata Zal., uspecrHomy 43 yYNOMSHYTEIX BepXHelepMCKUX Haun: 
drop. Betpeyenunie B cocTape paccmaTpuBaemoli cbOpbl 9JIeMeHTI Me30301icKOr 
o6mka (Cladophlebis, Ginkgoites u gp.) ne gator ocnopannit npeqnonarar 
IIPHCYTCTBHE B JaHHOM Paspese COB Me3O30HCKOrO BOspacTa, TAK KAK 9TH 3I1e 
MEHTbI HaXOMATCA 3eCb MOCTOAHHO COBMECTHO C MHOTOYMCICHHBIMU OCTaTKaM! 
Noeggerathiopsis 

M3 HOBbIX BHJOB MOHTOMbCKOM cbnopE cueqyer OTMeTHTD Noeggerathiopsi 
subrotunda sp. nov., HeKpynubie, KOpoTKHe JMCTHA KOTOPOPO, C IIIMpOKO 34 
KpyruleHHoli BePXYIWKOH, OY€Hb NOxomKHN Ha mucTEA N. rotunda Neub. (MS 
43 BepXHeu Nepmu IJeyopcxoro Oacceliza, HO MOHTONBCKHe KOpoue H Cc Coulee Ty 
CTBIM KMJIKOBaHvem. Pecopteris Bobrovii sp. nov. (puc. 1a) — c a3bIKOBHHEIME 
MCJIKHMH T€pbillKaMH, Y KOTOPBIX OOKOBbIC KUIKU BUIbUATO Jenatca OOBIUE 
TOMbKO OHH pas. M3 Kannuntepuy oveHb cBoeobpasun Callipteris confluen 
sp. nov. (puc. 16) — cosnayutTenbHo cnuBlMMuca nepbuuKkamu uC. *(?) mongo 
liaensis sp. nov. (puc. le) —c¢ XapaKTepHbIMH JONACTHBIMM OasaNbHbIMU Te 
ppilkamu. Bosbolt unTepec mpeyctanaser o6Hapyxenue B TaOyH-TOMOTONCKO 
(biope Pursongia mongolica sp. nov. (puc. 1 2) c 6oKoBniMH MKUIKAMU, OTXOMA 
THUMM OT TOJICTOH CpeNHeH 2AKUKU TON OCTPLIM YOM HW AMXOTOMUpyrOMIUMN J 
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Puc. 1. a — Pecopteris Bobrovii sp. nov., 6 — Callipteris confluens sp. nov., ¢ — Callipteris 

(?) mongoliaensis sp. nov., ge — Pursongia mongolica sp. nov. — lOxx. Mouromua, MecTopoxe~ 

Hue}Ta6yH-Tosiorol, P2; 0 — Pursongia tunguskana sp. nov., Tyxrycckuii Oacc, mp. Oeper 
p. B. Mensarku, B 3,2 KM Bblile YCTbA, NeATKMHCKaH CBuTAa, P2. Har. Bes. 


dex pas .OWHako MecTaMy 2KUIKH M60, usrHOanch, conpuKacaiorcs, 1H60 ojHa 
3 BeTBeli CIMBaeTCH C COCeMHEli, B pesyuIbTaTe Yero KOe-re BOSHUKAeT «neTIe- 
MHOC» KUJIKOBAHNE B IIpHHIMNe Takoe xe, Kak y P. uralica’ (Zal.) Neub. u3 
MakHel Nepmu Ypasa, HO C MeHee BbIpaxKeHHO! MeTWeBUAHOCTEIO (°). Popasyo 
OMbINe CXOACTBA Y MOHTONbCKOrO Bua cP. tunguskana Neub. (MS) u3 Bepxue- 
ePMCKOH MeIATKMHCKOM CBHTEI TyHryccKoro Oaccelina (43: Konn. VW. M. Mepy- 
aHa, 1955), Ho stomy Busy (puc. | 0) BeposTHoO cBOficTBeHHbI MeHBUINE pas- 
fepbl H Covlee AyrooOpasuo OTOrHyTble YacTHe 2KUIKH. Takum OOpasom, y Bcex 
DeX BHJOB STOTO poOfa, MPOUCXOJANMX HS OYeHb“yAaneHHBIX Apyr oT Apyra 
|YHKTOB, HaOwofaeTca ycToiuMBbili Xapakrep XKHIKOBaHUA: Oosee BhIPArKeHHO 
eTNCBHAHbIM y HH2KHEMePMCKOTO Npesctapnteia u Gomee ynpomlenubili c per- 
MH IeTJIAMH y BepXHeMepMCKHX BHOB. 

B pesyubTate CpaBHUTeIbHOrO H3yYeHUA CPOpbl HS MecTOpoxeHuA Ta6yH- 
onorol fOxHok MonroHH ycTaHaBsHuBaeTCA, UTO HECMOTPA Ha HECKOJIBKO CBOe- 
PasHbIl ee COCTAB, OHA B WeJIOM OTHOCHTCA K KY3HEUKO-TYHTyCCKOoMy THITY 
Opbl H HMeeT BepXHellepMCKuH Bospact. Hanuune B ee cocTaBe pacTeHuli Me- 
IZOHCKOTO COMHKa laeT OCHOBAHHE TOBOPHTb O BepXaX BepXuHeli NepMH H Cono- 
TaBIATh 3aKJOUaIOMIMe €€ OTJIOMKCHHA B TOH HIM HHOM Mepe Kak C TecuaHo- 
NaHUeBol (CHIMHCKOH) CBHTOM toxwKHOH yacTu JlambHero Boctoxa (p. M. Cuma), 
aK H C BepXHeli YaCTbIO epyHaKOBCKOM cBuTbI Kys6acca, B KakOli-TO Mepe 

NeJATKHHCKOH CBHTOH Tyxrycckoro OacceliHa H NasMOolicKol cBUTOIi 
leyopcKoro Gaccelina. 

Uo KacaeTcA COOTHOMeHHA HIM CBASeH STOH MOHTONbCKOH dopbi c KatT- 
3HaTCKOM Popol coceqHero Kuras, TO cledyeT HaNOMHUTh O *lope, B CBOe Bpe- 
a oOHapyxenHon I. Bexcpesiom roxkuee, B Ces.-3an. Kutae B xp. Hanp-Ianp, 
ompeyenenHoh T. Tanne. Sfecb duopa us HuxKHErO co‘ paspe3a — A orHo- 
ATCA K BecTdasbcKOMy THUY, 3 Bbillemexamlero culos B kK KaTa3HaTCKOMy 
I€pMb), a dslopa BepxHero cos C — ky3HeuKkoro TuMa c Callipteris sp., Inio- 
teris sibirica Zal., Brongniartites salicifolius (Fischer) Zal., Rhipidopsis 
inkgoides Schmalh., Zamiopteris glossopteroides Schmalh., Noeggerathiopsis 
calprata Zal. u Ap. Oromy KomMseKcy, B OCHOBHOM BepXHelepMCKoMy, Mocwex- 
Me [Be POPMbI HaM KaxKyTCA V2 IMU, H YTOUHEHHE UX ONpefeseHul U NosoKe- 
MA B paspese BeCbMa 2KeaTebHO. Bo Bcskom cuyyae Tanne Ha OCHOBAaHHH 
TO, ONpeyemeHHOH UM, (PPOPbI CKJIOHEH K BbIBOY O TOM, YTO Ky3Hel{Kad biopa 
omoxwKe KatagvatcKkoH (4,5). STO He COBCeM TaK, IIOCKOJIbKy Ky3HelKaa duopa 
a3HOBOSpacTHa M pa3BuBaslaCb B TeYeHHe BCero BepXHero Maseos0x. IlosTomy 
aHblwaHbcKad dopa co C MOET COOTBETCTBOBATH JIMIb MOSIHeMy STaIy 
‘pasBuTHu Ky3HeUKOl :opbl, HMCHHO B Iipefedax YacTH BeEpXHeIePpMCKOH CBH- 
bt I] unm Kompuyrunckoli Ky3HeuKoro Oaccelina (°). Bmecte c TeM 9Ta cbopa 
moa C m0 Bceli BepOATHOCTH OJHOBPeMeHHa PaCCMOTPeHHOH BbIlle MOHTOJIBCKOU 
epxHenepmcKol dope. Huxune xe COM paspesa C kaTasHaTCKOl cbnopou B 
lanp-Iane, BepOATHO, COOTBETCTBYIOT B TaOYH-TOJIOTOHCKOM paspese MOPCKOH 
wxKHeli nepmu. Mopckve BOgHbIe MpOcTpaHcTBa, CYyLleCTBOBAaBIINe B BepXHe- 
apOoHOBoe — HH2KHeNepMCKoe BpeMA Ha lore CoppemeHHoli Monrowmu, 10-Bu- 
MMOMY, H ABJIANHCb IpenATCTBHeM JIA B3aNMHOTO OOMeHa HHKHEIePMCKHX 
Op KY3HEIKOTO HW KaTa3HaTCKOrO THIOB. 

TonbKo K KOHUY Maseos0s, 10 Mepe 3aMbIKaHUA TeOCHHKJMHAaI B OONACTH 
lonrompceKoro u To6uticxoro Auras (mope Jbxusy Xourep (7)), Ha ]aHHOM yuact- 
e Asuu naval .ycTaHaBJIMBaTbCH KOHTHHeEHTaIbHbIM perxKUM, ONaronpHsATHDIM 
IA paccesleHus HU pasBHTHA pacTHTebHOCTH. B To 2e BpeMA B o6acTH COBpe- 
ennoro Hanp-Illana sacyuiiupaa oOcTaHopka (MecTpoupeTHaAd TOJMLa MexKAY 
noamu B u C) cmensviacb Ha Oonee BulaxKHyt0. B STHX YCNOBHAX B BepXHeH Nep- 
M 10 Kpalineli Mepe Ky3HEUKO-TyHrycckad dopa cTama pacipocTpaHnAaTEca 

cepepo-3anayja kK rro-BocToKy. JlocTHrHyB Yepes COBpeMeHHylo Mourouuto 
(fanb-Iana,— 9Ta nosqHAA a Ms oe (col C) cmenusia 34eCb BO 
HM KaTa3vaTcKy!o MepmcKylo dopy (csou 5B). 
ST arcam Reuse Sareea 10 MepMcKol (payne u lope, CoOpaHHpre 
fOxunoit MonronuusB palione Ta6yx-Tonoros, Hapaay C aHHbIMH Pescara 
6 


Tanne u3 Hanp-Iaua, npeqcrapatoT Gombuioh HHTepec AIA JabHeluero 0 
CYKCHUA HW BbIACHeHHA HAMeCYCHHIX 3eCb BONpOCoB Maseoreorpapuu, pany 
pacipoctpanenusa u RapakTepa KOHTaKTOB BepXHeNasIeO3OMCKUX POP Ky3Hei 
KO-TYHryCCKOrO MH KaTa3HaTCKOFO THIOB. 


Teonoruyecku uucturyr AKxagqemun HayK CCCP Tlocrynuyio 
u Bocrouwad akcnequHa 15 XII 1956 
MunnerepcetBa reosorHu 4M OxpaHbl Hep CCCP 


WHMTHPOBAHHAA JIATEPATYPA 


1@. K. Wuny aun, Tp. Monrompex. Kom. AH CCCP, 8. 7(1954). 2 M. W. Sane 
ck vw i, U3n. AH CCCP, OMEH, Ne2 (1929). 3M. © He 6y pr, Coopx. Bompocni reom 
ruv Asun, 1, 1954. 47T. G. Halle,C. R. du 2 Congr. de Strat. Carbonifére, 1, 198 
5H. C. Sze, Acta Palaeontol. Sinica, 1, Ne 4 (1953). © M. © Hetoypr, @ 
aeoHTosorua CCCP, 12, 4. 3, B. 2(1948). * XyaH-Bo-t Hub, OCHOBHbIe YepTbl TeKTOH! 
yeckoro crpoeHua Kutas, 1952. 
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HWonrnann Akangemun Hayr CCCP 
1957. Tom 114, Ne 3 


PEOJIOlTH A 


C. M. JOPOLIKO 


®OPMHPOBAHHE HEKOTOPbIX JIOKAJIBHbIX CTPYKTYP 
MHMHYCHHCKON JIENPECCHH 


(IIpedcmaseaeno axademuxom C. H. Mupoxosim 10 XII 1956) 


~ 


B pervoHaJIbHOM TeKTOHHYeCKOM MviaHe Munycuuckas jlenpeccua BXO_UT 
socTas CasHo-Autaiickoli ckaquaToH OOacTH HM COCTOHT H3 CHCTeMbI MexKTOp- 
[X BNaHH, Cpe KOTOPbIX BbIJensoTcs: JOmwno-Munycuuckaa, Cepepo-Mu- 
cuuckad u Hasaposckas. Ora Jempeccna OcO%KHeEHA MOMepeyHbIMH 110 OTHO- 
*HHIO K €€ OCH, OPHEHTHPOBaHHBIMH B C€BEPO-BOCTOUHOM HallpaBseHHH NOJHSA- 
amu: Coronckum, Batenesckum u Apra, koTopple uv pacuessior Munycuu- 
yo Jlelipeccuio Ha yKa3aHHble BbIIe BIaMHBI. 

I]popofupmuecs HaMH B TeveHHe pAqa eT B OKO yacru KpacnospceKoro 
bad paOOTb! NOSBOJIHIH YCTAHOBHTb, YTO 3a0mKeHHe MunycuHcKol Jenpeccun 
HOCHTCH K HavaJly HHKHEFO JeBoHAa, KOFa OHA BIeEPBbIe OOOSHAUN ACh Kak M0- 
yxatouulica yaactok Casno-Antalickol cKnagquaTon o6nactTu. )Kectkul pyH- 
‘MCHT 3TOH Jelmpeccuu, N0-BUAMMOMy, y2Ke Tora Obi pacaieHeH. Ha OTJeJIbHbIe 
1OKH, KOTOPble HCIMBITHIBAaNIH HeOObWHe NOABHKKH. HeckonbKO pauHbule 
. A. Bensaxospm u B.C. MesenrenKo 6pi0 BbICKa3aHO MHEHHe, 4YTO (OpMUpo- 
1HHe OTICNbHBIX BNaquH Munycuuckol Jenpeccuy NpOHCXOgMO B pasHoe Bpe- 
1; HanOovlee [peBHell U3 HUX ABI AeTCA IOmHO-MuHYyCHHCKas, KOTOpaNd 3aJlO*KH- 
1Cb B HWKHeEM JI€BOHe, TOra Kak OCTaIbHbIe 3a0KHINCh B Oosee No3sqHee 
EMA. 

[locTpoeHHble KapTb! MOIU{HOCTeH H *allHi CBUJeTeELCTBYIOT O TOM, UTO B Te- 
sHHe BCero JIeEBOHCKOLO UH OObWIeH YaCTH HH2KHEKAMCHHOYTOJIBHOTO BPeMeHH Ha 
3VNeHHOH TeppHTOpHu ycTOHUMBO CyMleCTBOBaN IporHO, OpHeHTHPOBaHHbI B 
Defemax Oompluel YacTH JelpeccHH B CeBepO-3allaQHOM HalipaBJeHHH Hi JIMUIb Ha 
ro-3anajle MMeBIIHii CeBepo-BOCTOUHY!O OpHeHTHpoBky. Takum oOpasom, c 
OMCHTa 3aJIOXKEHHA (HMXKHUM JeBOH) HW B MposomKeHNve BCero JeBOHCKOrO Te- 
Mola, a TAKKe B HW2KHEKAMCHHOYTOMbHYyO sN0xy (no AaHHbmM M. V. Tpatisepa) 
ACCMaTPHBAeMad TEPPHTOPHA MpescTaBaa equHbI OacceliH, Bmpefemax KOTO- 
oro (POpMUPOBAaJICA MOMLHbIM KOMIeKC OCaJOUHbIX OOpasoBaHHli cpefHero U 
spXHeEFO Maieo30A H YaCTHUHO Mesoso; (7). 

K Kony BapuccKol dbasbi cKaquatocTu (kap6on — NepMb) B pe3ysbTaTe 
Ke Ooee HHTCHCHBHBIX OJIOKOBHIX MOJBH2KEK, 10 BCeH BEPOATHOCTH, H NPOH30- 
(MO pacuieHeHHe STOH Jempeccuu Ha OTJeMbHbIe BUAHHEI. 

Anaiu3 KapT MOMHOCTeH Kak JA BCeH Jempeccuu, TaK MH AH OTIJbHBIX ee 
OKANIbHBIX NOAHATHH, a TAaK%Ke JaHHble MaseOTeKTOHHYECKOMO aHaNu3a CBAC 
SIbCTBYIOT O TOM, TO POPMMpPOBaHHe NOKaM_UIX CTpykTyp MuHYCHHCKOU Je- 
DeECCHM HavaJOCb B JEBOHCKOe BPeMA HV MpOMOMKANOCh Ha MPOTARKCHHA Goble 
ACTH JIEBOHCKOTO BpeMeHH UM HWKHerO KapOona. Han6oee HHTEHCHBHEIE IBH- 
CHUA, IPHBeMiIMe HX K COBPCMCHHOMY BUY, 3aKOHUMIMCh, BUAMMO, B BapHC- 
<ylo arl0xy (kap6oH—mepMb). ¢ F 

B wactosmee BpeMaA HakoMMICA Combo akTHYeCKHM MaTepHas, KOTOPBIH 
BUJICETEbCTBYET O TOM, UTO (OpMupoBaHHe MunycHHCKOH JelpeccuH HM OTJCJIb- 
BIX CIATAIOINLMX €€ CTPYKTYPHBIX 3/IEMeHTOB CBAZAHO C TIbIOOBBIMH Tepemelle- 
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' 
uuaAMH (bpyHqamMenta*. HexoToppim MOJTBepKAeCHHeEM STOO ABJIAIOTCH MHO 


POUHCIeCHHIe ueKcypbl HU uekcypooOpasuble MepervObl, OCORHAIONIME JO: 
KaJIbHble MOMHATHA, a TakxKe Oopta BNaqMH. 


Puc. 1. Cxema pasBurua: A — 3amaquo-Tarapcxaa aHTHuKIHHaIb; B— Bpl- 
CTPAHCKAad AHTHKJIMHAIb; @ — COBPeMeCHHAaA CTpyKTypa, NomOxKeHHe KPOB- 
Jd aOakaHCKOM CBHTbI: 6 — K KOHILY OTMOKeHUA MecuanuKa penepa A 
(D3); 6 — K Koy OelicKoro BpeMenu, 2 — K KOHUy caparauicKoro BpeMeHH 


CBi3b MCOKAaLMM OCcaqOUHBIX OOpasoBaHHit, BLINOHAOMUX Munycuickyk 
WeNpeccuio C TIbIOOBbIMM NepeMelleHuAMM (byHaMeHTa B 3HauHTebHOL Mepé 
NOBIHAA Ha OPHCHTHPOBKY PasBUTBIX B ee peflemaxX MOKaJIbHbIX CTPyKTYyp 
ITpeoOnaqaiomuM ABJISeTCA CeBepO-BOCTOUHOe HanpaBseHHe UX OCeBEIX JMHUE 
HO Hapsally C STHM OTMEYAIOTCA TakxKe TpPylMbl CTPpyKTyp ceBepo-sanaqHoro 
NOTH Me€PHAMOHAIbHOrO MpPOCTHpaHuA, pacnowlaraiwuluxcA HHOTa BsaHMHO 
NepMeHAUKYJAPHO Apyr kK Apyry. 


* Ora MbICIb BMepBble BbICKagsaHa B. A. O6pyyesbm (?). B qanbueliinem ona Hamma nol 
TRepAMEHMe B MccMenoBanuax H. A. BenaKkospa u B. C. Menemenxo, HU. B. JIyauyxoro, B. H. 
Kpacuabunkoga, B. A. Ky3Herosa u Tp. 
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Hictopua pasBuTHA HeKOTOPBIX MOKaJIbHEIX CTpyKTYp MunycuucKort jerpec- 
MM =paccMaTpHBaeTCA HaMM Ha NpwMepax Sanayuo-TarapcKoit u Buicrpau- 
(Kou aHTHKIMHanen. C sTol Werbio NpOCM@KeHBI yCNOBNA sauleraHHA KPOBJIH 
JOakaHCcKol CBUTHI (HM3bI 2KMBeTCKOrO sApyca) K KOHLY OTAeNbHBIX 9TAMOB cpey- 
-€rO HM BepXHErO JeBOHA JIA KaxK OH U3 STHX CTPyKTYyp. 

Sanaquo-Tarapckaad . aHTHUKAUHAAb pacnonomena B 
(paBoOepexte p. Enuices, tounee r. AOakana. B cBojopoli ee yacTu o6HaxKai0TCHA 
‘(paCHOWBeTHl TYOHHCKOH CBHTHI (pamMeHCKH aApyc). 

Kak Buquo na puc. | A, 2 k Kony caparauicKore Bpemenn (2KuBeTCKHii spyc) 
s Mpeyenax Sanaquo-TarapcKoli muiomagqu y2kKe cyecTBOBaO AHTHKJIMHasIbHOe 
lOMHATHE. SHAYMTeIbHaA MOMIHOCTb OTOXKeHHM CaparallicKOlt CBUTSI, BCKPBITHIX 
KBAKMHOM Ne 3 (500 M), cBuJeTeIbCTByeT O TOM, YTO CeBepO-BOCTOUHOe KPbIIO 
ITOH CTPYKTYPbI B MepHO OTMOKCHHA OCAAKOB CaparallicKOli CBHTbI HCIbITHIBa- 
10 Oombillee NOrpyKeHHe 10 CpaBHeHHI0 C ee WFO-BOCTOUHBIM KPbIIOM, Fe MOLI- 
10CTb aHaJIOrHYHbIX OOpasoBaHHl, cyqA mo cKBaxkuHe Ne 4, cocrapaser 260 M. 
MMHUMAaJIbHad MOLLHOCTb ONMCbIBaeMBIX OTNOx*KeHUH (250 M) BCKppITa CKBaxKH- 
iol Ne 2. 

TlepHow nakonmenua ocagKos GOelickoli cBUTBI (BepXH XKMBeTCKOrO Apyca) 
XapaKkTepH3yeTCaA MejICHHbIM H CpaBHHTeJIbHO paBHOMePHBIMONYCKaHveM ua Oac- 
2eHHa, O YM CBHJeTeILCTBYeT HE3HaYHTeJIbHOe H3MCHEHHE MOMIHOCTH OTIO*KeHH 
SeHCKOM CBHTEI B Mpegenax Oombueli vactu MunycuncKolt Jempeccun. McKmouye- 
HHeM ABJIACTCH JIMMIb €€ lOro-3allayubll yrou, rye PUKCUPYOTCA CpaBHUTeJIbHO 
OOJIBIIHE MOLLHOCTH OMMCbIBaeMBIX OTJOMKeHHH (f0 315 M), YTO yKa3bIBaeT Ha 
Oojlee HHTCHCHBHOe NOrpyxKeHHe STOO yuacTKa. 

B Oelickoe Bpema SanagqHo-TarapcKad aHTHKIHHalb (puc. | A, 6) pasBuBa- 
aCb IIPHMepHO B TOM 2%Ke TEKTOHHYECKOM TvlaHe C HE3HAYHTeJIbHbIM CMeLLeHHeM ~ 
CBOJa B CeBepo-3anlayHOM HanpaBwsenun .|lo-mpexHeMy MaKCHMaJIbHbIe MOLLHOCTH 
OTJIOKEHUH OelickOl CBUTHI (UKCHPy!oTCA Ha KpblIbAX (cKBaxKHHAa Ne 3, 175 M; 
cKBaxkuHa Ne 4, 183M) H MHHHMaJIbHbIe B CBOJOBOH YacTu(cKBaxuHa Nel, 162M). 

PacuameHeHve KpaCHOUBeTOB BepXHero AeBOHA, 3a HCKJOUeHHeM 1oro-3alaHo- 
TO yria JeMpeccHu, MpOu3BOAMTCA B 3HAYHTeJIbHOH Mepe YCJIOBHO, MOSTOMY BO 
ws0exKaHHe KaKHX-JIHOO OWIMOOK MaleOTeKTOHHYeCKHe MOCTPpOeHHA MpOBOAATCA 
JHlb Id KpoBsu penepa A, BbIjeueHHOrTO B KpaCHOUBeTHBIX OOpasoBaHHAx 
BepXHero JeBoua. 

y Kak Buguo Ha Mpoduse, BbIDPAaBHeHHOM 110 KpoBsie periepa A (puc. | A, 6), 
Samtaquo-Tarapckad aHTHKJIMHaJb B BEPXHeJeBOHCKOe BPeMA B CBOEM pasBUTHH 
Mpetepmeia HeKOTOpble H3MeHeHHA. XapakTep H3MeCHEHHA MOLIHOCTH BepXHe-~ 
ACBOHCKUX OTMIOKeHHH CBHJeTebCTBYeT O TOM, YTO KOseOaTeIbHbIe ABYXKEHHA 
B 9TOT HepHoOy HOCHAM 3fecb AupdepeHuUMpOBaHHBIM XapaktTep. Tak, MaKCHMaJIb- 
Hoe NporuGanve B STOT Mepvos oTMeyaeTCA B palione cKBaxuHbI Nol, rye puKcu- 
PyeTcA HaHOOMbUIAA MOLLHOCTh 9THX OTMORKeHUU (821 mM), Tora KAK MHHUMAJIb- 
HbI€ MOULHOCTH OTMeuaroTCa B CKBaxkKUHaX Ne 4 (753 m), Ne2 (764 m) u Ne 3 (789m). 

CoppeMeHHbIM CTpyKTypHbIM tan Sanafuo-TarapcKoro NOAHATHA HMeeT 
HECKOJIbKO MHbIe uepTH!. Kak BugHO Ha puc.1 A, a,B oTMMGHe OT paHHAx 
9TaN0B pasBMTHA 9TOTO TOMHATHA, K KOHILY BePXHeJ[eEBOHCKOTO  BpeMe- 
HW HaOmoaeTCA SHAYHTebHOe MOPpyxKeHHe IOrO-BOCTOYHOTO KPblJla STOW CTPyK- 
TYPbI, O UeM CBUJeTEIBCTBYeT MAKCHMAJIbHad BCKPbITAA MOMLHOCTb Bep XHEJEBOH- 
CKUX OTJIOMeHuH BCKBaxKUHE Ne 4 (1447 m). Cepepo-3alaqHoe KPbIO STOH ApeBHelt 
CTPYKTYpbI B BePpXHEJEBOHCKOe BPeMA, MO-BAAMMOMY, HCMBITHIBAIO NOAbEM, ITO 
NOATBepKaercA 3HAYHTEMbHO MCHbINMMM MOIMWHOCTAMH OTJIOXKeHUM BepXHero 
JIlesona pcKpaxxuHax Nelu 3 (oxono 1000 m). Takum oOpa3om, coppemeHnas 
eTpyktypa 3amaquo-TarapcKoro NoqHATHA MpecTaBlaeTca HaM B Bue CHM- 
MeTPHUHOM OpaxvaHTHKIMHaIbHOH CKNaqKH, CBO KOTOpOH MO OTJIO2KCHHsIM 
6elickolt CBMTbI WH BepXHeMY JeCBOHY HeCKOJIbKO CMEIIeH. 

BeIcTpAHCKAH OpaxWaHTHKAHHANDb pacmomomeHa Ce- 
Bepo-Bocrounee r. AGakana y c. Bpicrpes. Caoflopan ¥acTb ee TaKxKe Ciaraercn 
KpacHolpetaMu TYpOMHCKOM CBHTHI. Kak Buyuo na mpoduse (puc.! 5, 2), mpope- 
JI@HHOM BKpecT IpocTupaHua STOM CTpykTypbl, K KOHIy Caparallickoro BpemetH 
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KpOBJA aOakaHCKOl CBUTbI Oblla yrxKe AePOpMUpoBana B NONOTOe aHTHK MHA b- 

Hoe noguaTue. Bsormuune or 3anaquo-TarapckoH OpaxHaHTHKJMHaIM, 32eCb 
OTMeUAIOTCH HECKOJIbKO MeHbLUIMe MOLLHOCTH OTJIOXKEHHH CaparalliCKOH CBUTEI, 4TO, 

BUJIMMO, MOXKHO OOBACHHTb Ooulee MHTeHCHBHBIM Norpy2keHvem TepBow. Of- 

HaKO IvlaH pacnpejlesenuA MomjHocTeli octaeTca Takum xe. Ilo-npexHemMy MHHH- 
MaJIbHbIe MOMLHOCTH (bUuKCHpyoTeA B CBOMOBOM uacTH BpictpAHcKoro NOAHATHS 

(ckBpaxuna No 9, 231 mM) H HECKONbKO OONbUIMe —Ha KpbIIbAX (ckBaxuHa Ne 8, | 
242 m). B 6elickoe Bpema (puc. 1 5, 6) coxpanHaeTcA Ta 2Ke 3AKOHOMEPHOCTh, HO 
pesKoro H3MeHeHUA MOMHOCTeli, KaK H B Mpeenax Saraquo-TarapcKoro NoguA- 

THA, He HaOsoqaeTca. MYHMMAaJIbHbIeC MOLIHOCTH NO-pexHemMy (UKCHpyioTca B 

CBOJOBOLi YacTH CTpyKTypb! (cKBaxuHa Ne 9, 153M), Torqa Kak Ha KPblJIbAX MOMI- 

HOCTH HeCKOJIbKO yBesHueHbI (cKkBaxKuHbI Ne 10, 167 m, No 4,172 m, Ne 8, 15m). 
Ormeyaetca HeOonbwol mporH6 B palione ckBaxkuHb! Ne 4, 4yro NOATBep»xAaeTca 

HECKOJIbKO GosIbIeli MOMLHOCTbIO OTIO*KeHHK Gelickol cBuTHI (172 m). B BepxuHe-. 
JIeBOHCKOe BpeMs (K KOHILy OTIOXKeHUA OCaAKOB penepa A) dbopmupoBanne Ber- 
CTpAHCKOM aHTHKIMHAIM MpOWCXOMMs0 B TOM Ke TEKTOHMYeECKOM IslaHe (puc. | 

5, 6). Mlo-npexnemy cBoy, CTpykTypbl pacmosoxKeH B palione ckBaxuH No Y, rye 
BCKPbITa MHHUMAJIbHad MOULHOCTh BepXHeJeBOHCKUX KpacHomBeToR (965 M). 
HeckoubKo OObUIHe MOMLHOCTH OTIOMKeHHH BepxXHero JeBOHA OTMeUAIOTCH Ha 
cepepo-sanaguom Kppise (Ne 10, 1015 m, Ne4, 1010 m) no cpaBHenuto c ee 1wro- 
BOCTOUHbIM KpbIiom (Ne 8, 973 Mm), YTO, BAHMO, MOXKHO OOBACHHTS Ooslee MHTeH- 
CHBHbIM IIporMOaHHeM 9TOrO y4uacTKa. ‘ 

Kak Buguo ua puc. | 5, a, coppeMeHHbI CTpyKTypHbIM nan BpictpaucKoro 
NOJHATHA TaK2%Ke B 3HAYMTebHOM Mepe OTIMYACTCA OT PAHHHX STANMOB ero pa3- 
BUuTMA. Cy. MO YBeIMUCHHIO MOMIHOCTH BepXHeJeBOHCKHX OTJOMKeHHH Ha 
KpblIbaxX BpicTpAHCKOM CTPyKTYPbI, MOKHO MoslaraTb, YTO B KOHUe BepxHese- 
BOHCKOFO BpeMeHH OTMeyaeTCA Ooee HHTCEHCHBHOe TOrpyxXKeHHe ee KPbIJIbeB. 
B coppemeHHoM Bue ByicTpaAHcKoe NOAHATHe MpefcTaBAAeT ACHMMeTPHUHYIO 
6paxHaHTHKJIMHAJIbHYIO CKaKy, CBO KOTOPOM HECKOJIbKO CMeIIeH B CeBepo- 
BOCTOUHOM HalipaBJIeHHH H paciiosoxKen MEKTy CKBaxkHHaMH Ne 4 un 9. 

Ha ocCHOBaHHH BCeFO BbILUeH3JIOKCHHOTO MOMKHO NPHUTH K CJEYIOUMM BbI- 
BOaM: 

1. DopmupoBanne MOKasIbubIX CTpyKTyp MunycHucKoH Jenpeccuu Hayanoch 
B HMKHEKUBETCKOE WIM [axKe JORKHBETCKOe BpemaA (alicemb?) uv NepHosyMuecKH 
NpOOKaIOCh Ha NPOTAXKeHHH OCTAaIbHOH YacTH JJeEBOHCKOTO BpPeMeHU HU, T1O- 
BUUMOMy, KapOoua. 

2. CokpallleHHe MOMIHOCTH Je€BOHCKHX OTOKeHHH B cBoze Sanaquo-Tarap- 
ckoH w Bpicrpsnckol OpaxnanTuksMHaneli UM yBemMYeHHe Ha KPbIIbAX JaerT oc- 
HOBaHHe NOMaraTb, YTO YKa3aHHble AHTHKJIMHAIbHbIC NOAHATHA CPOpMUPOBaIMCh 
B lpouecce ocagkonakonsenua. Ilo B. B. Benoycosy (*),—93To Tak HasbIBae= 
MBI€ IpepbIBHCTHIe CKaKH. 

3. Cy MO MMeIOUIMMCS JaHHbIM, K TaKHM CTPyKTYpaM MOryT OBIT OTHE- 
ceHbl Take Kapacykckas, Anratickas u Benospckas auTHKaMHamn, CTpyKTypa 
AOakaHCKOoro Comb3aBoza HU Ip. 

4. Tosops 0 PopMupoBaHuMH Takoro THA CTPYKTYP, MOMKHO BEICKAasaTh mpeq- 
NOJO*KeHHe, YTO HX PasBHTHe CBA3AHO C NOABYKKaMUH HeOOMbIUNX ONOKOB, KO- 
TOPbIe OCMOKHAIOT Ooulee KpyNuble ONOKU, pacumeHsouMe yHAamenT Jenpeccuu. 
Hekoropbim NosTBepxXeHHeM CUpaBeANHBOCTH STOFO BLIBOMa ABAAeETCA HamMUne 


(eKCyp Ha KPblIbAX HEKOTOPHIX JOKAMbHbIX NOHATHH, a TaKKEe CTPyKTYp 
THIa rOpcToB HW rpabeHos. 


Vucrutyt nepru II 
Axkayemuu HayK CCCP 8 XI 1986 


UMTHPOBAHHAS JIUTEPATYPA) 


IN Btiee 5 e 10 ycoB, OcHoBHEIe Bompocht reorextonukH, M., 1954. 2C. M. i o- 
Pp Om K 0, E. ®% UupKosaS3aneccxaa, Tp. Uncr. webra AH CCCP, -& (155) 
B. A. O6 py wes, Teonorua Cu6upn, 2, Han. AH CCCP, 1936. 


Wornuayn AKkanqemun Hayk CCCP 
1957. Tom 114, Ni 3 


PEOJIOrHA 


: _ Ji. M. JIEBHHA 


| O PACYWIEHEHHH PA3PE3A 
MO3bIPCKOH ONOPHOH CKBA)KUHbI 


(ITpedcmaeaexo axademukom C. H. Mupoxosetm 20 XII 1956) 


Mosbipckad onopHand CKBaxKHHa pacnonomKeHa B 26 KM K WFO-BOCTOKY OT 
Aosbip xi B NepeBue Cno6oyKa IOposuycKoro palioua. yuna ee 2800 m. Odpa- 
ana B 1954 r. H. II. Oypcozoli, no JaHHbIM KoTOpOH CKBaxKUHAa pola 30M 
BePTHYHBIX OTMOMKeHUN, 86 M Naeorena, 84 M BepxHero Mewa, 137 M IOpbI Hu 
rayOune 337 M Bolla B TOJMLY Ne€CTPOUBeETHBIX NeCUaHOFIMHUCTHIX NOpoy. 
'1609-merpopas HeMas Tonmja MecTpouBeTos pacuieHena H. II. Pypcosoli na 
KHHH TpHac (331 M MomHOCTH), BepXHICIO NepMb (162M), HHKHICIO MepMb 
9 mM) 4 cpeqHuuH—Bep xHuii Kap6ou (727 m). Tpuacorbie oT02%xKeHU ycTaHOBue- 
MO aHaslorHu c dbayHHCTHYeCKMMH OXapaKTePH3OBaHHbIMH OTJIOKeHHAMH 
aaca IIpyqoscKoH nu Essckow ckBaxkHH, MepMcKHe — yCJIOBHO No conocras- 
qHio Cc paspesamu JlomMaHopuuckoh wu UepnuropcKol cKBaxKHH, a cpeHHi u 
)XHHH KapOoH — MO aHanOTHH C KaMCHHOYIOJIBHBIMH OTNOKeHHAMH JIHe- 
opckKo-JloHeuKOH BmayMHBI. 

‘Ha ray6une 1946m necTpoupeTHble OTOXKeHUA CMEHAIOTCA TOME Cepbix 
SWaHHKOB, Nepexoy#ulvx Ha ryOuue 2513 M Bcoub. Toma cepouBeTHbIx n0- 
qpacunenena Dypcosoli Ha HH KHL KapOon (409 m) un Bepxunti JeBon (158 m), 
MW4eM JeEBOHCKHe OTJOXKeHUA BbIeeHbI Ha OCHOBAHHH cHop (oNpesenenua 
VY. Keyo), a nuKHeKaMeHHOYTOJIbHbIe — MO IpUCYTCTBHIO OOYTJICHHBIX HW NHpH- 
3HPOBaHHBIX PACTHTeJbHbIX OCTaTKOB Tuna Cordaites sp., Pteridorachis sp., 
nmerea cornuformis Stockm. (ompeyenenua A. H. Kpumragdopuya) xu no 
TONOTHYECKOMY CXOACTBY Cc dbayHHCTHYeCKH OXapaKTepH3SOBaHHbIMH OT- 
KeHuamu YxKpanub (Pomup, Mcauxu, Pagqyenxoso, MuxaiinopKa). Cone- 
cHad Tosa NpolizeHa B uHTepBane 2513—2800 mM, pnuem ckBaxKuHa He 
iia W3 Hee. 

Tipopeyennoe Hamu v3ydeHve KepHOBOrO MaTepHasia H WIIMpOB, a TakxKe JO- 
NWHUTeIbHbIE MUHepasorMueckve WH CMOPOBO-MIbIJIbIeBbIe AHaJIM3bIl NMOKa3zaJu, 
) pacunenenve Mo3pipcKolt onopHol CKBaxKHHbI MOET OBIT CeaHO HECKOJIb- 
wHaye. 

_ Vsyaenne cnopono-nplibleporo KOMIIIeKcCa BepxXHeH WacTH CepolpeT- 
 TomUN, mpousBegennoe M. ®. )KapkoBolt, BHIABHIO B OOpasile C rryOnHbI 
35—2449 m kommuieKc cnop u3 rpynmp Triletes, cpequ KoTOpbIxX NpeoOa ator 
Kpocnoppl nogrpynust Leiotriletes Naum., Trachytriletes Naum., pexe — 
anthotriletes Naum. 3nHauntTenbHbIM pa3HOOOpasveM MpefCTaBJeHbI BUAbI 
urpynnst Lophotriletes Naum, Dictyotriletes Naum. 4 Hoppe noyrpynmpi 
op, cTpaTurpadwyeckoe 3HayeHHe KOTOPHIX elle He YCTAHOPJEHO. ; 
Berpeuarorca d@opmet Hymenozonotriletes aff. rugosus Naum., Lophozonotri- 
es torosus Naum. u L. aff. lebedianensis Naum. Ha rmyGunax 2156—2168 m, 
47—2156 m wu 2147—2140 m o6napy2KeHbI CIOPOBOMbIJIbUeBbIe KOMIMJICKCHI: 
elollHe WIMpOKoe BepTHKasbHOe pacMpocTpaHenve MHKPOCHOpH! Leiotriletes 
1um., Trachytriletes Naum., Stenozonotriletes Naum., Lophotriletes Naum. 
yp. u cnopst Hymenozonotriletes aff. commutatus Naum., Hymenozonotri- 
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letes famenensis Naum., Lophozonotriletes curvatus Naum., L. lebedenen 
sis Naum., Archaeotriletes sp., KoTopple 10 MHeHuIo C. H. Haymosonw 10380 
JMIOT JaTHPOBATb BOsPacT MOpos Kak JaHKOBO-seOeAHCKHH. 

Ha rayOunax 2086—2101 m, 2046—2057 m u 1995—2006 m oOHapy2KeHbl BECb 
Ma OIM3KHe MexKAy COOOM KOMMJICKCHI, OTMMUAIOMIMeCA OT HHKeMe*KauluxX o6pa3 
0B OobIM pa3HooOpa3svem BuoB mog_rpyunst Lophozonotriletes curvatu 
Naum., u Archaeotriletes solidus sp. nov., msc., a Takxke NOABJIeHHeM CHOp Si 
mozonotriletes sp., Stenozonotriletes rarus Ischenko, St. limbosus (Andr. 
Ischenko nu Euzuzonotriletes sectilis Ischenko, xapakrepHbIxX, MO JaHHBbil 
A. M. Umeuko, Aa KapOoua. 

B o6pasie c rayOuHpt 1955—2006 M oOHapyxXeH KoMIMIeKc cHlop, rye Ha 
pay C THMMYHO JeBOHCKMMM BCTpeyaioTca cmoppi Euzuzonotriletessp., E 
sectilis Ischenko, Hymenozonotriletes rugatus (Ibr.) Ischenko, Hym 
aff. trigonus (Waltz.) Ischenko un Hym. tuberosus W., BcTpeudarouivecs, Kal 
ykaspipaet A. M. Ueno, B HH2KHeM HM CpeytHeM KapOone. 

M. ®. )Kapkopa cuuTaet, YTO MOCKOJIbKY MOMEHT IIOABJICHHA YKa3aHHbIX CHOf 
B HaCTOAMee BPeEMA He YCTaHOBJICH HW MpeoOsaaioT CHOPbI BepXHeFro JeBOHA, OT 
JlO*KeHUA Ha rayOuHe 1955—2006 m culeayeT NaTHPOBATb KaK BEPXHHH JeBOH. 

Yunrplpad Bce 9TO, a TakixKe CAHHBIM MTOMOrHYeCKHH H MHHeEpaJOrM4decKHi 
OOHK CepOlBeTHOM TOMUIH, Mbl CUMTAaeCM BO3MOXKHBIM BCIO ee OTHECTH | 
BepXHeMy J[eBOHY H rpaHully BepXHero JeBoHa Cc KapOOHOM MIpoBecTH Ha rayOuH 
1946 M, re cepolBeTHble NOpObI CMCHAIOTCA KPaCHOIBeTHbIMH. 

Boule, B HHTepBaue 1946—1420 M, MbI BbI,eIHeM TOJIMLY KPaCHOMWBeTHbIX Mec 
YaHHKOB C NOAYHHEHHbIMH MpOCJIOAMH MeCKOB, aJICBPOJHTOB HM TIHH C OOMJIDHBI 
MV BKJIOUCHHAMH OOJIOMKOB TJIMH, KBaplla H KBapuuta. Ilo MuHepasmoruuecKko 
My COCTaBy OHA OTMHUaAeTCA OT BbIIe- H HWKeNexKAallHX OTMOMKeHUM HW XapakTe 
PH3yeTCH MOMeBOLIMATOBO-KBapUeBbIM COCTaBOM  Opod. 

Ilo nosoxKeHHio B pa3spese Mex Ay eBOHOM H MepMbIiO, MbI YCJIOBHO OTHOCHI 
ee K KapOouy, He AaTupyaA Onmxe. . 

B unteppane 1420—1280 mM BbifesIdeTCH TOMULAa KPaCHOUBeTHBIX TVIHH | 
TleCYaHHKOB, M€CTaMH C THMCOBbIM HW aHTHAPHTOBbIM WEMeEHTOM. OTa Toa OT 
HeceHa HaMH K HW KHeM MepMM MO ComocTaBseHHIo c paspesamMuH UepHuroBcKol 
4 JloMaHOBHYCKON CKBaXKHH, Ile HMKHEMePpMCKHE OTIIOMKeHUA XapakTepH3ywwre: 
IIPHCYTCTBHeM TaJIOreHHbIX — PHMCOBO-aHTHAPHTOBLIX Topo wu B UepHuror 
CKOH ONOpHOH CKBaxKMHeE OXapaKTepH30BaHb! cbayHoH. 

MunepanornyueckH NecuaHHKH STOH TOU XapaKTepH3y!OTCA NOJHMMKTOBBI 
COCTaBOM H COepxKaT, KpOMe KBapla H MO/eBbIX WINaTOB, OOJIOMKH KPCMHHCTEL 
MOpoy, rH W MecuaHuKoB. 

Bpuue, Ha rmyOune 1280—598 mM, saneraeT MOHOTOHHAA Towa Yepexyie 
IHXCA KpaCHOUBeTHBIX TVIMH, M€CYaHHKOB VW MeCKOB C NOAYHHEHHBIMA MpOcOaM. 
AJIEBPOJIMTOB, HeOOJIbLIMMH WadKaMM H3BeCCTHAKOB HM IpomsacTKaMu yrviei u YI 
JIMCTHIX TVJIHH. 

VispecTHakH WM YrMcTble OOpasoBaHHA XapaKTepHbI WIA dayHucTruyeck 
OXapaKkTePpH30BaHHbIX BEPXHENepMCKHX OTNOXKeHHH JlomMaHoBHUCKOH CKBaxKUHI 
(1), C KOTOPEIMHM MbIH MapadenusyeMm yKasaHHy1o0 Tomy mopog. Ilo munepaac 
TH4YeCKOMY COCTaBY 9Ta TOJIMa MOMeBOWMATORO-KBapleBad C OM3KHMM CoOsepxmKé 
HHemM OOOHX KOMNOHeHTOB. Taxenad pakWuA xXapakTepu3yerca OeqHOCTH! 
MUHepaJOruyecKOro COcTaBa MH NpeoOlaanveM rpaata Hay WMpKOHOM. 

Tpuacopble OTJOKeHHA MbI BbIemHeM B HHTepBane 598—337 m. Tlecrpe 
UBeTHAA TOJIMa WeCUaHHKOB HW TIMH JIMTOMOPHYeCKH YeTKO pacuenaeTca Ha JIE 
CBUTbI — N€CdaHy!0 HW PAMHMCTYIO, YTO XOPOMO yBASbIBAeTCH C paspesaMH palioHo 
Konatkesuyeii, Enpcka, Hapopau u ckpaxunamu JlomanHopuucKolt u IIpy nor 
CKOM MH ConocTapnsaetca c [[ponoscKolh u CepeOpaucxo cputamu (B. IT. Creg 
uu) Jj{Hemposcko-Jlonelkoi sBnaqMuet. 

Muuepanoruyecku 06e TOMI TpHaca OfHOOOpasunl. Jlerkaa (tppakuMa cocTor 
W3 KBapla C HeOO/IBINOH MpHMecbIo NOMeBHIX WNaToR (1O—15%) u carog (3—4% 
a TIKeAA XapakTepusyetTcaA pasHooOpasHeM MMHEpasOB MU Pe3KO BEIPAxKeHHbI 
mpeoOaqaHueM WHpKOHa Hay rpanarTom. 
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Virak, pacunenenue pa3spe3a MospipcKoit onopHoli CKBaxKUHDI MpeacraBsAerca 
f Culeqyioulem BHJe: 


MerBeplmHunhiGee) ss 2 8s es 0—30 mM 

PPO GE MAIC Me a.) ve, eMeuns eh e 30—116 m 

MGMT BEDXEWN) “Ln, 2 us ee 116—200 m 

ROD are tet als bay Ser se 200—337 mM 

e Tae. oot — 

Tam | POCA SHS oro TASH a 

Plepare- Bepxaaa yt. 1 7-3 nc Ql. 598—1280 m (668—830 wm) 

DlepMpsHHAKHAS 4 Se. sy 1280—1420 m (830—1019 ) 

KapOOH aan § aioe cS ate os 1420—1946 m (Cs+C, 1019—1946 1. 

C, 1946—2355 m) 

VlevourSepXHHWer.. < eee te 1946—2800 m (2355—2800 mo) 
Bcecoro3Hblt +Hay¥4HO-HCCeqoBaTeIbCKHH Tlocrynuso 
reooropa3sBeOuHbIt HEPTAHOH HHCTHTYT 20 XII 1956 


WHTHPOBAHHASA JIMTEPATYPA 
1 @. E. Jianuux, W3s. AH CCCP, cep. reou., Ne 6 (1955). 


* B cKoOkKax Bese MomnocTb cuoa no H. Il. Pypcosoi. 
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Floxaagm Aragemuu nayrk CCCP 


1957. Tom 114, Ns 3 
\ 


TEOJIOPHA 


H. A. MAXHAY 


CTPATMIFPA®HYECKOE 3HAYEHHE CHOPOBO-IIbIJIBUEBbIX © 
CNEKTPOB U3 MJIEMCTOLWEHOBbIX OTJIO)KKEHHA BEJIOPYCCHUM 


(IIpedcmaezeno axademuxom B. H. Cyxaueeoim 19 XII 1956) 


Ha nporaxenuu 1949—1956 rr. HamMv H3y4aJIMCb TblIbUa MW CMOpPbI M3 TeH- 
CTOWCHOBbIX OTNOKeHHH Bewopyccuu. 

B Kone TpeTuyHoro NepHoya, KaK MOX%KHO CYJUTb NO pesyJIbTaTaM CHOPOBO- 
IIbWIbUeBOrO aHai3a, B pacTHTembHOM NoKpoBe Besopyccuu cpequ THNMYHbIX 
lpeycTaputeseli veTBepTHYHOTO BPeMeHH IIPpOMspacTasIM pacTeHHA, KOTOPbIe He 
BCTpeyaioTca Gombe B COBPeMeHHOM duope. PacTHTebHOCTb MpeJeHUKOBOrO 
BPeMeHH XapaKkTepH30Basacb WHPOKHM PaSBHTHeM CIIVJIOWHbIX JIECOB, MpescTaB- 
JICHHBIX Pa3HOOOPa3HbIMM JIMCTBEHHBIMH HM XBOMHBIMH MOpOaMu, YaCTb U3 KO- 
TOpbIxX (Opex, PHKOpH, ManuHa, cyMax, OykK, HuCCa, Nasy6, Tucc, Tcyra u Jp.) 
CBHJeTeIbCTBYIOT O JOCTATOUHO MATKOM KJIMMATEe. 

Tleppoe ypepuee osleqeHenve (TiOHI?), NOKPbIBaBlee OobUyIo yacTb Beso- 
PpyCcHH B Haase MvelicToueHa, He OKa3asIO 3HAYHTeEIbHOTO BIIHAHHA Ha PacTH- 
TeJIbBHOCTb, H MOCIe OTCTYNAHHA JbAOB 3eCb NPOMSpacTaJIH B OCHOBHOM XBOMHBIE 
ylecac IpHMechio Gepesbl, OIbXH HW HEKOTOPEIX IIpeACTaBHTeseH Me30cUJIbHOH (bJIOpEl. 

CropoBoO-MbIvIbIeBbIe CNCKTPbI H3 M@2XKMOPCHHHIX OTIOMKeHHH ApeBHeH SNOXH 
XapaKTepH3yIOTCA MPHCyTCTBHeM B HX COCTaBe 3HAUHTeJIbHOrO KOJIMUeCTBa 
MbWIbUbI TPeTHYHBIX pacrenul (Juglandaceae, Cupressaceae, Taxodiaceae, 
Pinus sect. strobus, Ilex, Rhus, Nyssa u gp.), uMerolleH OObMHO pa3IHUHYy10 
COXPaHHOCTb. SOTO OOCTOATeILCTBO CBHJeTEIbCTBYeT O TOM, YTO OHA YaCTb 
MIbIIbUbI (XOPOIeH COXPaHHOCTH) CHHXPOHHAa OcayKy, a Apyraa (cHbHO ymuO- 
IeHHaA, C pa3spyleHHOH IK3HHOH) — MepeoTomKeHHaA. 

OTJIOHKeHHA, PaseAOUlNe MOPeHbI ApeBHel 3N0xu, KoTOpbie M. M. Llanen- 
KO (°) UMeHYeT MexKJIENHHKOBbIMH OOpa3s0BaHHAMH BTOPOM NOJIOBHHI [peBHeLi 3110- 
XH, OXapaKTepH3O0BaHHble STHM THOM JuarpamM (I THM), JOcTaTOUHO xOpoLio 
BbIJePKUBAIOTCA Ha OOMbIUINX MIOWAAX Kak Ha TeppuTopuu Benopyccuu, Tak 
Hw B SanagqHol Eppone. Onn coorsercTsy1oT CcanfsoMupcKomy (l-My Mexs1eqHH- 
KOBOMY) HHTepruisiuary B cxeMe A. HM. Mockosutuna (*), a Takxe COnocTaB- 
JIAIOTCH C 1-M Me”KJIEMHHKOBbeM [[peBHeyeTBepTHUHOTO BpemeHu IT. Tamca (°), 
MM3ePHCKHM MexkleqHHKOBbemM B. Iladepa, mexseqHHKOBbemM TereseHa Ban- 
Tlep-Bnepka (°) u Teresenom (?) II. Bompamregtra (#). 

II] run qMarpamMM xapakTepu3yer co6oli MexKeIHHKOBbIe OTMOKeHUA Havana 
cpeHeH 9N0xu (MHHJeub—pucc). CnopoBo-NbVIbieBble CMeKTPbI H3 OTMORKeHHH 
WaHHOTO OTpeska BPeMeHH y2Ke HECKOMbKO OM2%Ke K COBPCMEHHBIM, OHAKO CO- 
Tep2KaT elle B CBOEM COCTaBe TPeTHUHBIe PEMHKTbI. ITO TOBOPHT O TOM, 4TO 3N1e 
MEHTHI TPeTHYHOH CAOPbI MPOROMKANH OCTABATbCA B COCTABe (HTOILeEHO3OB JO- 
BOJIbHO JloIroe Bpema. 

JlmarpaMMbl W3 Me@XKJeAHHKOBHIX OTJIOXKeHHM Hatala cpeluell sn0xH obsa- 
WaioT, KaK 9TO ObiIo ormeueHo ene B. II. Tpuuyxom (', 2), cmexyroujumu mpH- 
3Hakamu: 1) mpHcyTCTBHe MO BCeMy paspe3y 3HAYHTEJIbHBIX KOJIMUECTB MbIIbILbI 
XBOHHBIX MOpoy (edb, NuxTa, cocHa); 2) HamM4Me B CpeyHell YacTu JMarpaMMbI 
PesKO BbIpaxKeHHOrO MaKCHMyMa IIMXTbI, CMCHSIOUerOCA BBepX MO paspesy 
MaKCHMYMOM rpa6a; 3) xapakTepHasd NocelOBaTeMbHOCTh pa3MellleHuA MaKCH- 
MYMOB COJlep2KaHHA MbWIbIbI Oepesbl, eM, MUXTbI, Tpa6a, CocHbI, SepesEt. 

Cnoposo-npiibiesbie Anarpammer I] Tuna noKasbiBaioT, YTO B MepHoy OT 
Hatala TatHuA JeqHUKa, MpeMWecTBOBaBMIerO JAHHOMY MexJIeqHHKOBOMY Bpe- 
MeHM, HO HaCTYIWI€HHA MAaKCHMaJIbHOrO (pc. 1) oneqeHeHUA B pacTuTeNbHOM 
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yoxpoBe Besopyccun MoxkHo BbIemuTb 5 wecHbix das: 1) dasa OepesoBbIx Je- 
joB; 2) casa enoBLIx secoB; 3) cbaga CMelaHHbIXx XBOHHO-LIM pOKOJIMCTBCHHBIX 
}ecoOB HM opelliHHKa; 4) (haga CMelllaHHbIxX COCHOBO-GepesoBbix secoB; 5) (pasa 
l@PeESOBLIX JICCOB. 

Ilo cocTaBy 3aKIOUeHHOM B HUX (POPbl MeXKJeTHHKOBbIe OTMOMKeHUA Hataa 
peAHel s10xu, Kak u B cxeme M. M. Ilanenko, conocraBmAaiorcd C MMH Jeub-pHc- 
‘KMMH OTIOxKeHHAMH T. ©. Mupunuxa (°, °), c oTmoxeHHAMM OKCKO-J\HeIpOB- 
KOH MexJeqHHKOBOH 9T0xH K. K. Mapkopa (*), JIMXBHHCKO-J{HempoBcKoro 
fekeqHuKOBbA B. II. PpwuyKa, mHxBuncKoro (MMHJeub-puccKoro) mexseq- 
takoBba A. HW. Mocxsutuna. B Tlompme qanhomy MexsleqHHKOBOMy TrOpH30HTy 
SooTBeTCTByeT MasoBelkoe | MexeqHHKOBbe B. Iapepa, B Tepmanun — 
OJIbINOe MexksIeMHUKOBbe [. ['amca, [paxmaua u Keltupraxa, a B Tonmannqun — 
ejlcKoe MexksieqHHKOBbe Bau-Jlep-Burepxa. 

HenocpegcTBeHHoO Ha MOpeHe MaKCHMAaJIbHOrO OeMeHeHUA CpeqHeli 90xH 
puce I) saneraior (PIOBMOrIAWMaIbHbIe MeCKH, MepeKpbIBaIOWMecA PeUHbIMH, 
SePHbIMH, Pere OONOTHbIMH OTOKeHHAMH. [locmeqHHe XapaKTepH3YIOTCA XO- 
OJHBIMU CleKTPaMH (IMbIIbILa COCHBI, eH, Oepesbl, ObXU, HBbI H MpescTaBurte- 
eH cHOupCcKHX pacTeHH), Bbi_eneHHbIMM Hamu B III Tun guarpamm. B pe- 
WIbTaTe MOCIOHHOTO H38YYeHHA aAJIIOBNaIbHO-O3ePHO-GOJIOTHHIX OTJOAKeHHH 
‘~pequeli sno0xu (pucc I—puec II) qua asToro orpesKa BpeMeHH OTMeYeHa HeEOAHO- 
<paTHad CMeHa JIeCHbIX (pas B Ce yroueM nopsKe: 1) tba3a cCOCHOBO-6epes0BbIxX 
1ecoB; 2) (ba3a CMellaHHbIX J1ecoB; 3) cba3a Gepe3OBO-COCHOBbIX JIeCOB. 

B OTMOxKeHHAX, Pa3eIAIOMIHX MOPeHEI CpefHeli 3M0Xu, OObIMHO OTMe4arIOTCA 
xeTaTKH Pinus sibirica, Abies, Larix. [loura noctosHHoe npucyTcTBHe Mocel- 
{HX B PaCCMATPHBaeMBIX OTJOXKCHHAX HW OTCYTCTBHe HX B APYTHX 3TaxKax uer- 
3epTHUHOH TOMnH BenopyccHH MOKa3bIBaeT, YTO OCTATKH 3TOM PaCTHTebHOCTH 
AMeIOT CTpaTHrpaduyeckoe 3HaueHHe. 

MexkmMopeHHble OTJIOXKeHHA CpeqHeH INOXH, XapakTepHsyrouueca Buarpam- 
amu III Tuma, m0 cBoemy CTpaTurpatuyecKoMy MoOxKeHuIO MOryT ObITb COnO- 
2TABJICHbI C OTJIOXKCHHAMM OAHHWOBcKOrO Beka A.M. Mocksurnua, JHeMmpoBcKo- 
OCKOBCKOrO MexKJieqHHKOBbA H. H. Cokosiopa Wu JHeMpOBCKO-MOCKOBCKOH CTa- 
quu K. K. Mapxospa. 

Hauaso HOBO 310xu (pHcc — BiopM) XapaKTepu3yertca IV TunoM AMarpamnM, 
KOTOPHle Pe3KO OTJIHUAIOTCA OT BCeX OCTAJIbHBIX CMOPOBO-IIbWIbIeBbIX LHarpaMM 
TlelicTtoueHa. XapakTepHOH OcOOeHHOCTbIO JaHHOrO THIa AwarpaMM ABAeTCH 
HauuHe B HUX JBYX KMMaTH4eCKHX ONTHMYMOB. CnOpoBo-liblibleBble IMarpam- 
Mbl HW2KHeH OoubulelH YacTH MexXJIeMHUKOBOTO pa3pe3a OObeAMHEHbI pAOM 0O- 
(MX IIpH3HaKOB, KOTOpbIe ObIIH YaCTHUHO HaMeveHb ene B. C. JloxryposcKu (°), 
a 3aTeM Ha OCHOBaHUH SoubIOrO tbaKTHYeCKOrO MaTepHaa YeTKO CPOpMyIHpo- 
panpl B. I]. [puuyxom. [apple 43 HUX 3aKsIOUaIOTCA BCJeyiouleM: 1) HasH- 
que pe3KO BbIPaxKeHHOrO MaKCHMYMa@ TIIbWJIbILbl LUMPOKOJIMCTBCHHbIX MOpo; 
2) IpucyTcTBHe B OOMbUIOM KOJIMYeCTBE MIbIIbILbI OPeWIHHKa, KOTOpad OOpasyer 
CBOli MAKCHMYM B TOPH30HTaX MexKJly MAKCHMyMaMH MIbWIbUbI yOa U JMMET, 
3) pacnosloxKeHve MAKCHMYMOB COJepKaHHA MII bILbI LIMPOKOJMCTBeHHBIX MOpoy 
(CHU3y BBepx) B pafy AyO—una—rpao. 

IIpeo6maqarouluMu KOMMOHeHTAMH CIeKTpOB BepXHero TelIOro OTpesKka 
ME@XJICIHHKOBbA ABJIACTCA MblIbWa rpada, pexe Aya H JIMMbI, Oepesbl H COCHEL. 
[IpomexyTouHoe Moxomoqanve B CepeuHe MexKly IBYMA ONTHMYMaMH He paBHO- 
HeHHO OJIeeCHeHHIO, a MOKeT ObITh PaCCMOTPpeHO Kak pe3yJbTAaT BPeCMCHHOTO 
YXYMMeCHHA KNHMATHYCCKHX YCJOBHH. 

Ha ocHOBaHHH OOuIbIOrO KOJIMYeCTBA H3Y4CHHbIX Paspe3OB JJIA MC2KJICNHUKO- 
3bA Havalla HOBOM STOXH, BKOUAA MW MepurAUMaIbHbIe OTPe3KH BPeMeHH, yCTa- 
JOBNeHA Celyoulad cmeHa (pas: 1) basa OepesoBoro peKOVIeChA; 2) cba3a XBOH- 
IbIX (COCHOBBIX) ecoB); 2) haga ILIMpOKOMMCTBeEHHEIX secos c 4 Nosasamu (1y60- 
3bIX JICCOB, JIMMOBO-J{yOOBLIX JIECOB C OpelIIHHKOM, rpaOoBO-JIMMOBbIX JICCOB Hi 
“pa6opbix secon; 4) cba3a eoBo-rpaGoBbix seco; 5) asa XBOHHDIX (COCHOBEIX) 
mecop; 6) casa CMelMAaHHbIX XBOMHO-HIMPOKOJMCTBEHHBIX H TpaOoBblX JICCOB; 
7) casa GepesoBo-cocHoBbIx secoB; 8) (basa «MpHeHMKOBOM PacTHTeAbHOCTH). 
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Tuarpammer JV Tuma, nowyueHHble H3 MexKseHUKOBbIX OTJIOXKEHHH HavaMe 
HOBOMi SIOXU TeppuTOpuA BDenopyccHH, XOPOWO CONOCTAaBAIOTCA C [MarpaMMaMe 
W3 OTJOKeHUE pucc-BlopMcKoH mexeqHHKOBOK snoxu I. ©. MupuvuKka, que 
IpOBCKO-BawIalickKol MexsleqHAKOBOH sox” K. K. Mapxosa, B. II. lpuuyxe 
Mu Jp., MHKyNMHCKOrO Mexsequukopba A. VW. MocksutTuHa, MasopeuKoro I] 
MexsleHHKOBbA B. Ilacepa, pucc-BiopmcKoro MexksequukoBbA I. Tameca x 
3eMCKHMH MopcKuMu cosmu II. Boupymteyra u Ban-Jlep-Buepxa. 

K cepegqune Hopolt s0xu Tepputopua besopyccuu ocBoOosusach OT Je NAHO- 
ro noKpoga. B ocTaBllivxcad MHOFOUNCeCHHBIX KOTJOBMHAX H B MepeyrsyONeHHBI 
yomMuax MW O*KONHAX CTOKa KO Bpe€MeHH HOBOM MOABUXKKH JIbAOB HAKONHJIMCE 
OSEPHBIe, aJJIOBHAJIbUbIe H GOJIOTHBIe ocaqKH.Ha BoJopasjeax B STO BpeMsA OOpa 
30BaJIMCb NorpeOenubie Noywbl. Ilo kpynHbIm peKam BenopycCHH COOTBETCTBYI0- 
WHe OTOKCHHA YaCTO BCKPbIBaIOTCA B paspesaxX MepBbIX HaIOMMEHHBEIX Tep= 
pac. OroxKeHuaA STOrO TOpH30HTa, OXapakTepH3soBaHHble V THOM Auarpamm, 
CBHJCTEJIbCIBYIOT O PaCTHTebHOCTH BeCbMa OIH3KOH K COBPeMeHHON, Janke He- 
CKOJIbKO Oouee XONOMONIOOMBOH, YTO NOZBONIAeET NpesnonaraTh Ooee KOHTHHEE- 
TaJIbHbIM KsIMMaT, YeM ceHuac B Bemopyccuu. 

Ha ocHOBaHHH CMOPOBO-MbIWIbIeBLIX JMarpaMM H3 HeIOKPbITbIX MOpPeHOH 
OTIOXKeHHH HOBO STOXH MbI MOJIYYHJIH BO3MOXKHOCTH BHIJeMTb 3 JleCHble Pasi, 
KOTOpble 0 Mepe OTCTYIJICHHA NOCMeELHETO JleHHKa HOBOW STIOXM CMCHAIM pyr 
Ipyra B caeyrouem mopsyKe: 1) da3a GepesoBo-COCHOBBIX JIecoB; 2) cbasa CMe= 
IWaHHbIX (XBOMHBIX) JIecoB; 3) cba3a Oepe3OBbIX JIECOB. . 

ConocTaBsieHHe CHeKTPOB OMTHMAaJIbHOH dasbl JaHHOTO OTpeska BpeMeHH CO 
CHeEKTpaMH MO3qHeeAHHKOBLIX OTNORKeHHH Boctouno-Esponevickou. paBHMHbl, 
KOra JICQHHKOBbIL MOKPOB elle COXpaHsAJICA B CKaH,MHaBMU, MOSBONAeT Npefe) 
MomaraTb HasIM4ve JIGMAHBIX MaCC K CeBepy OT TeppuTOpHH Benopyccun axe 
B HavOoslee TelbIH OTpe30K JaHHOTO BpeMeHH. “ 

OtnomweHua, XapakTepu3yronlueca V THOM JuarpaMM, 0 CBoeMy CTpaTurpa-| 
(PHYCCKOMY TOMOX%KEHHIO MOFyT ObITb COMCCTABJICHbI C MOJIOFO-IeKCHHHCKUMHE} 
oOpasopanvamu A. 1. Mocksutuna. Ho cnopono-npiibleBble CH€KTpbl, KOTOPbIMA 
A. VW. MocxsurunH xapaktepusyeT JaHHble OTIOMKeHUA, Pe3KO OTHUAIOTCH 
OT NOJIYYEHHEIX HAM. STO BbISbIBAeT HEKOTOPOe COMHEHHE B IIpaBHJIbHOCTH NpH-} 
BeJeCHHOTO BBbIWe CTpaTurpacduyeckoro COMOCTaBJeHHA. 


‘al 


UTO TpaHHUbI PAaCTHTeJIbHbIX 30H B COOTBETCTBYIOMHH OTPe30K BPeMeHH NpHOMU-! 
2%KaJIMCb K COBPCMCHHBIM, TOFa Kak JA Somee I peBHUX OTIOMKeHHH OMHOTHNHBIE 
CNOPOBO-IIBIJIBUeEBbIe J[HarpaMMbI HW3BeCTHbI Ha 3HAYHTeJIbHbIX TeppHTOpHAX.| 
BuMMo pacTHTembHble 30HbI Tora Oblmu WIMpe, H OHOOOPasHbIi XapakTep pa- 
CTHTeJIbHOFO MOKPOBa COXpaHAJICA Ha OOJbINMX MpOCTpaHcTBax. 

Takum 06pa3om, B pe3yJIbTAaTe CONOCTABJIEHHA CIOPOBO-NbIJIbUeBbIX JMarpamMM, 
NOJIYYEHHBIX NO OONbIIOMY HCY paspe30B, PaCMOsIORKeHHbIX B Pa3sJIMUHbIX 
MecTax Beopyccuu, a TaKKe 0 CMeXKHBIM H JOBOJIbHO OTAaJICHHbIM O6acTAM, | 
B HaCTOSIee BPeMA BOSMOKHA KOPPeMANUA PasIMUHbIX CTpaTHrpaduyeckux | 
TOPH3OHTOB YeTBEPTHYHOH TOM Ha OOMbINOM paccTOAHHH. 


. 
i 


4 


VuctutyT reomoruyeckux HayK Tocrynuso 


Axaylemuu nayk BCCP 17 XII 1956 | 


UMTHPOBAHHAA JINTEPATYPA | 

1B. N. Ppuuyk, Tp. Kondep. no cnop.-nbinpu. ananusy 1948, M., 1950, 2B. IL, 
[puuyk, Tp. Uucr. reorp. AH CCCP, 46 (1950). *B. C. Woxtryposcxku ii, Bona, 
KOM. 10 H3y4. yeTBepT. NepHona, Ne 2 (1930). *K. K. Map Kos, Ouepxu no reorpaduy | 
yeTBepTHuHOrO Tiepvoma, M., 1955. °T. © Mupuunuk, Iipupoma, No7—8 (1928). | 
6° rT. & MupuHk, Teon. Bectu., 7 (1929). 7 A.W. MocxBurtud, Mss. AH CCCP, 
cep. reou., Ne 3 (1954). 7M. M. ILanen xo, Tp. 2 pervon. copem. mo n3y4. 4eTBepT. OT- 
sox. pn6antuxu u Benopyccuu, Buspnioc, 1957. ® H. Gams, Experientia, 10, 357 (1954). 
19 J. M. Van der Vlierk, Proc.-Sect. Sci., 56, ser. Bi, Phys. Sci., Koninkl. Neder- 
land. Acad. van Wetensch., Amsterdam, 1953. 40. Woldstedt, Norddeutschlaid und 
angrenzende Gebiete im Eiszeitalter, Stuttgart, 1955. 


622 


Hornagn Akanemun nayx CCCP 
: 1957. Tom 114, Ne 3 


PEOJIOLH ff 


—— 


¢ 
; M. T. MHPOHOBA u Jl. JI. CTEMAHOB 
BOSPACTE MEPYLEJIMCTOrO TOPH3OHTA HH)KHENEPMCKOHM TOJILIH 
NEYOPCKOLO} BACCEHHA 


(ITpedcmaeaeno axademuxom JI. B. Haauexuneim 14 XII 1956) 


-ONHYM U3 HavOosee CHOPHbIX BONPOCOB CTpaTurpapuu nepMcKux oTIO*Ke- 
au [leuopcKoro yrombuoro Oaccelina Jo NOCAeqHerO BPeMeHH OCTaBasICA BOMpOC 
BospacTe TaK Ha3bIBaeMOrO MeprewIHCTOTO TOPH3OHTa, MpescTaBssroe;ro 
3AJIbHbIe COM MOM[HOH TOMUIH TeppHIeHHBIX OCaJKOB, H3BeCTHOH B HTepaType 
7| HMCHEHEM IOHb-ATHHCKOH, WH MOMYIIeHOCHOH, CBUTLI, KOTOpyto NpaByuib- 
2€, OJHaKO, PpaCCMaTpHBaTb Kak ceputio. IlocmeqHAA B WeNOM OTHOCHTCA K 
AKHEMY OTeJy N€PpMCKOH CHCTEMbI, HO BO3PaCT OTJEJIbHbIX ee WICHOB, H B 
CTHOCTH MepreJIHCTOrO POPH3OHTA, BBISBIBAeT CYIIeCTBEHHbIe pasHoriacua. 
Mexy TeM BbIACHeHHe TreOOrHYeCKOrO BOspacta MepresMCTOrO ropu3s0HTa 
XKHO JIA YTOUHEHUA CTpaTHrpauyecKOro NOMOKeHUA MOYIeHOCHOH cepHu 


WeJIOM, Tak KaK OHO HO3BOJIMT yCTAHOBHTb HH2KHIOIO BO3PaCTHYIO rpaHUlly 
Be sensei. Kpome Toro, aHajlOrH MepresHCTOrO TOpH380HTa HMeIOT IMpoKoe 
aclipoctpaHeHuve B pa3spe3sax Hu2xKHeH NepmMu CopetcKol ApKTHKH H JlasleKO 
a mpejesamu Ileyopcxoro Oaccelina. B uactuoctn, padotamu B. MW. YcrpuuKkoro 
HH yCTaHOBJieHb! Ha IJali-Xoe HM yKa3bIBalOTCA STHM 2Ke ABTOpOM Ha BocTouHoM 


jaumpipe (°). , 

BowblivHCTBO HccseqOBaTemeH OTHOCHIO JO NocseqHero BpeMeHH Mepre- 
MCTHIM TOPH30HT K apTHHCKOMy sipycy. I]pH sTOM HeKOTOpble aBTOPbI, OCHO- 
BIBAACh Ha OaTPOMOFMYeECKOM MOJOKEHHH MepreNHCTOFO TOPH30HTA B OCHOBAaHHH 
PTHHCKOM TeppHTeHHOM CepHH, CUHTAIOT efO COOTBETCIBYIOMIMM HH3aM apTHH- 
Koro apyca (!,7). pyrue ucceqopateiu, Kak Hanpumep C. B. Maxcumoza, 
CXOJA H3 cocTaBa dayHHCTHYeCKOTO KOMIIJIeKCa MepreJIHCTOrTO TopHv30HTa, 
_ oco6eHHO TIpHCyTCTBYIONINX B HEM AMMOHOHJeH, CKIOHANIMCbh K BepXHe- 
pTuuckomy ero Bospacty. AnamorMunylo TOUKY 3peHHA BbICKasal HM OLMH M3 
BTOpOB HacTosmleli craTbH (4), KOTOPbIM OCHOBDIBaJICA IpH S9TOM Ha CIMCKe 
AHI, IPHBeeHHOM B paOoTe Tpex aBTopos ('), UB YaCTHOCTH Ha OTMeueH- 
(OM HMM TIpHCyTCTBHM B MepreJIHCTOM FOpH30HTe TaKOi XapakTepHOH BepxHe- 
pTuuckoH dopmpi, Kax Helicoprion bessonowi Karp. c 

CylecTBeHHO HHY!o OleHKy BOSpacTa MepresHCTOFO TOpHsOHTa AH paspe- 
op Jlati-Xos neqapyo gan B.U. Yetpuukui, orHecmli ero, riaBHbiIM OOpasom 
‘a OCHOBe aHasHu3a OpaxuonoyoBoro KOMMsIeKca, K CaKMapCKOMy sipycy. 

B HacTosilem COOOMIeEHHH H3araioTcd pesybTaTbI COpaOoTKH c:bayHbl Mepre- 
‘MCTOTO FOPH3OHTAa MO MaTepHasam u3 CTpaToTuNMyecKoro paspesa p. BopkKyTHI, 
OOpanHbIM MpH CHeUMabHbIX MOJeBbIX UCCMefOBaHHAX OHHM H3 | Hac 
M. I. Mupouosoli) 8 1954 r. B o6paboTKe naneouTomormyeckoro MaTepHana 
BTOpaM OKa3asuM cymlecTBeHHy!0 Nomomb B. E. Pymxenves, onpesenuBuiMu 
mmoHonyen u A. JI. Muxayxo-Maknai, KoTOpomMy UpHHaexatT onpeyetenna 
jopamunudep. ABTOPEI NWOMb3YIOTCA CuyYaeM BbIPASHTb CBOIO OWlarOfapHOCTb 
Ka3aHHbIM JIMIaM. 

B BOpKyTCKOM paspese MepresMCThI TOPU3OHT 3aseraeT C pe3KHM KOHTAK- 
OM, HO 6e3 BHAUMOrO yrNOBOTO HeCOrmacHsA Ha USBECTHAKAX, OTHOCAIMXCA, 
IO-BUUMOMY, K CpefqHeMy KapOoHy JIM >Ke K CaMbIM HH3aM BepxHero. Cam 
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MepreJMCTbIi TOPH3OHT mpeycTaBaeT MaoMouiHy1o (12 M) mayKy c10eB HM Je 
JIMTCA Ha [IBC YACTH: HM KHIOIO, COMKeCHHYIO MepecaHBaHHeM TVIMHMCTHIX HB 
BeCTHAKOB, Mepreyieli W TIMHUCTHIX CaHWeB, H BeEPXHIOIO, COCTOAILy!O U3 Mae 
CHBHbIX IJIMHHCTbIX M3BECTHAKOB. 

@ayHUCTHYeCKH 3TH OTMOXKCHHA XOPOWIO OXapakTepH3OBaHbl MpeHMyillec 
BeHHO OpaxHonmogaMu, CKOMMeHHA PaKOBHH KOTOPbIX NPpHypOveHb! TaBHbll 
o6pa30M K MpocmOlKamM PIHHHCTbIX H3BeCTHAKOB, YaCTO MepelOHeHHbIX Hi 
CTBOpKaMH. 

Komnuiekc OpaxHonog JOBOJIbHO pasHooOpaseH, BKOUaA CBbILe 25 BOB 
XapakrepHoli ero ocoGeHHocTbio ABuJIAeTCA MemKOpocsocTb. IlocneqHaa mpoF 
ABMACTCA, C OHO CTOPOHbI, B UpeocOaaHH BUAOB, OTMYAIOWHXCA MaJIbl 
pa3Mepamu Boodule. C Apyrolt CTOpOHbl, 3feCb IpHcyTCTByeT PA BHAOB, pe) 
CTaBHTeM KOTOPbIX OObIMHO JOCTUFAaIOT CpeAHeH BEAMIMHI, HO B aHHOM CJlyda 
XapaKTepH3yIOTCA KapJIMKOBbIMH pasMepamu. K nocequum oTHocatca Linopre 
ductus ufensis (Fred.), Muirwoodia artiensis Tchern. u Neophricodothyri 
rostrata Kut. 

OTH ocoGbeHHOcTH OO6HKa OpaxHOMOAOBOrO KOMIIJIeKCa CBHeTeIbCTBYW 
© cBoeoOpa3sHH ycmOBHH ocaqKOHaKONJeHHA, CKOpee BCerO O BASKOM HEYCTOL 
4MBOM XapakTepe JOHHbIX PPyYHTOB, HCKJOUAaBLIeM BOSMOXKHOCTbh OOMTAHHA Ht 
HAX KPYMHbIX TAKeIbIX CPopM. 

Kpome Opaxuonog B MepreaHCTOM TOpH30HTe BCTPeYeHbl HEMHOTOUHCJICHHBi 
cbopamunndepp u3 poga Nodosaria 4 amMMOHOHJeH. 

O6uyuH cnucoK ayHbI MeprewHcToro TOpH3OHTa MpefcTaBsAeTCA B CHE 
AyrwuleM Buje. 

Popamunudeppl (ompegenenua A. JJ. Muxayxo-Maxsas): Nodosaria cf 
clavatoides Raus., N. aff. parva Lip. Bpaxuonogni (onpeyeienua aBropos); 
Chonetina minima (Krot.), Ch. pseudotrapezoidalis (Milor.), Productus cis 
neoinflatus Lich., Echinoconchus sterlitamakensis Step., Pustula cristatos 
tuberculata (Kozl.), Linoproductus achunowensis Step., L. ufensis (Fred.),} 
Cancrinella cancriniformis (Tschern.), Plicatifera neoplicatilis Step., Muire 
woodia artiensis (Tschern.), Marginifera kolwae Step., M. stuckenbers} 
giana (Krot.), M. cf. pseudoartiensis (Stuck.), Wellerella (?) rudnevi (Fred.} 
Camarophoria karpinskii Tschern. u ap. AMMononjen (onpefesenna B. E. Pys| 
»KkeHyeBa): Neopronorites rotundatus (Max.), Juresanites sp., Neoglaphyrites} 
satrus (Max.). 

IIpupeyeHHbli cocTtaB dbayHucTHueckoro KOMIIWIeKCa MepresMcToro Topi} 


TipoTHBopeynBble NOKasaHHA. Tak, A. JJ. Muxsmyxo-Maknali cuuTaetT, 4TO (po-} 
PaMHMHudepbl, BCTPeyYeHHbIe B MepFeNHCTOM TOPH30HTe, yKa3bIBaloT cKOpee 
~Bcero Ha efO apTHHCKHH WH BepXHeCaKMapCKHH BOSpacT, MO 3aKJIOUeHHIO Ke 
B. E. Pyxentesa aMMOHOHJen MpecTaBueHbl XApakTepHbIMH (OpMaMH accedb 
CKOrO KOMIMJIeKCa, TaKHM OOpas0OM yCTaHaBJIMBaeTCA MPHCyTCTBHeE aHaJsIOrOB 
IUBarepHHOBOTO TOpH30HTa. 

CTOJIb 2Ke IPOTHBOPeYHBbIM B OTHOLMICHHH BO3MOXKHBIX BbIBOJOB O BOspacTe 
ABIACTCH WH CHHCOK Opaxnonoy. B3aTei B WeNOM, NocMeqHHi Mopaxkaer Heo) 
ObIUHBIM COUeTAHHeM, C OHO! CTOpOHbI, (bopM, XapaKTepHbIX JIM ypasbCKOFO 
(accembcKoro) HW jaxKe MKeNbCKOTO APycoB, ac Apyroii—cbopm, o6nigHO BeTpe 
WaloulAXCA B BepXHeH MOMOBHHE CaKMAaPCKOFO HM B APTHHCKOM apycax. B KOM 
mekce Opaxvonog MepremucToro ropw30HTa HaMeYalores ciefyloulue rpyntbh 

Tleppaa rpynnma Bkto¥yaeT BUALI WMpoKoro crparTurpactbuyecKoro pac 
MpOcTpaHeHHA, BCTpevaloulveca Kak B BePXHeM KapOoue, Tak HW B HWKHel MepMH, 
K uum orHocatea Echinoconchus sterlitamakensis Step., Cancrinella cancri- 
niformis Tschern., Rhynchopora nikitini Tschern., Neophricodothyris asia‘) 
tica Chao. 

Bropyto rpynny cocTaBiaior BUAbl, XapaKTepHble JA ypanbcKoro (accesb} 
CKOPO) HW BepXOB MKeMbCKOrO Apycos. Ciofa MoryT OnITh oTHeceHbI Linoproduc. 
tus achunowensis Step., Muirwoodia cf. pseudoartiensis Stuck., Wellerella! 


eter Fred., Spiriferella gjeliensis Step., Neophricodothyris rostrata 
jTperbio Bospacruyto rpynmy oOpa3yior BUAbI, OOBIHO Xap akTepH3yiomlue 
XHIOIO YACTb CAKMAPCKOTLO HM apTHHCKHH aApycbl. K Hum npuvagnexat Cho- 
jina minima (Krot.), Chonetes pseudotrapehoidalis Milor., Linoproductus 
msis Fred., Muirwoodia artiensis (Tschern.), Marginifera kolwae Step:; 
)stuckenbergiana (Krot.), Spirifer holzafeli Tschern., Brachythyris pandu- 
prmis (Tschern.). Tlocequio1o rpynny coctaBsi0r HOBbIe BUI, BII€pBbIe 
“AHOBJICHHBIC M3 MepreMCTOTO TOpH30HTa HM He MOFyuIve M0Ka ObITh HCHOWb 
sAHHBIMH JI} OWCHKM ero Bospacta (Spirifer vorcutensis Mironova (sp. nov.) 
artinia sinuata Mironova (sp. nov.) 
Takoe coveraHve B 6paxHOHOJOBOM KOMIIeKce MepresucToro ropH3oHTa 
OBPCMCHHO YPaJIbCKO-rxKeJIbCKHX (POPM C CaKMapO-apTHHCKHMH ObWIO Obl 
PbMa TPYAHO OObACHHTD; eC Obl B Mponecce nocsOlHEIX COopoB dayubl 
moe (M. I’. Muponosa) He yqan0cb ycTaHOBHTb ompeseseHHy!0 3aKOHOMep- 
°Th paclipeesIeHHA OTJebHbIX SJICMCHTOB STOTO KOMIIsIeKCa TO paspesy. 
‘a8aJlIOCb, TO B HMKHEM YaCTH MepreJIHCTOrO TOpH30HTa CCHOBHOM (boH KOM- 
KCa OpaxuHonoy cocTaBAaoTr Cceqyroulve Bub: Chonetina minima (Krot.), 
oproductus achunowensis Step., Spiriferella gjeliensis Step. u Martinia 
iuata Mironova (sp. nov.), KoTOpble MpefcTaBJeHbl! 3HaYHTebHIM YHCJIOM 
eMIJIApoB. Sfecb x%e BcTpeyeHb! Muirwoodia pseudoartiensis (Stuck.), 
mcrinella cancriniformis (Tschern.) u Spirifer vorkutensis Mironova (sp. nov.). 
M3 nepeyncenubtx BuyoB Linoproductus achunowensis Step. u Spiriferella 
sliensis Step. Oblmu omucaHbl BHepBbie H3 TalluHcKol cBuTb! Toproit Baui- 
PHU, HMeIOlleH MKeIbCKMH BO3pacT, HM aXYyHOBCKOH CBUTbI (ropa CarTpa) 
MMCKOrO lwaTo (°), oTBeYaIollleli HMKHeH HM CpesHell 30HaM LIBarepHHOBOrO 
usonta. Ilocneqyrontve HaxOJKH 9THX BHAOB NOATBepAMAM UX MpHypoueH- 
CTb K MKeJIBCKHM H HYKHELIBarepHHOBBIM CJIOAM, BBILe KOTOPbIX OHH NlOKa 
OblIH BCTpeyeHbl. AnasorMuHoe cTpaTHrpadpuyeckoe pacnpocTpaHeHne 
eet H Muirwoodia pseudoartiensis (Stuck.). Hostomy mpucytcTBHe sTHXx 
OB COBMECTHO C HEKOTOPbIMH (bopMaMH Soslee OHOTO OOTHKA JaeT OCHOBaHHe 
UTaTb, UTO HHKHAA UaCTb MepresMCTOrO TOPH30HTAa OTHOCHTCA K ypaJIbCKOMY 
PCEJIbCKOMY) Apycy, CKopee K efO HWKHeM MOMOBHHE, H, BOSMOKHO, BKJIOUaeT 
K2Ke aHaOrM cOeB, MepeXOAHbIX K T2KebCKOMy sApycy. C Tako oueHKoli 
3pacTa HH30B MepresHcTOrO Topu30HTa BMOHe CormacyeTcH WH MpHBejeH- 
e Bblue 3aKmioueHHe B. E. Pyxenmesa, ceaHHoe Ha OCHOBaHHH onpeje- 
HHA aMMOHON Jel. 
Bepxuaa uacTb MepresucToro ropH30HTa cogepxKHT Oonee pasHooOpasHblit 
Miekc O6paxuonoy, vem HWKHAA. B sTOM YaCTH paspesa BCTPeYeHb! Cle VI0- 
ie BuyEI: Chouetina pseudotrapezoidalis (Milor.), Linoproductus ufensis 
red.), Productus cf. neoinflatus Lich., Pustula cristato-tuberculata Kozl., 
hinoconchus sterlitamakensis Step., Plicatifera neoplicatilis Step., Muir- 
yodia artiensis (Tschern.), Marginifera stuckenbergiana (Krot.), M. kolwae 
2p., Camarophoria karpinskii Tschern., Wellerella (?) rudnevi (Fred.), 
irifer holzapfeli Tschern., Brachythyris panduriformis (Kut.), B. cf. utensis 
schern.), Martinia juresanensis Step., Hemiptychina orientalis Tschern. 
@ Ha3BaHHble BUALI 3a UcKsO4eHHem Echinoconchus sterlitamakensis Step. 
Martinia juresanensis Step. Ha Ypame MNOABMAIOTCH B OTJOMKeHHAX He [peB- 
2 TacTy6ckoro ropu30HTa. Hexoropbie xe, Kak Chonetina pseudotrapezoidalis 
ilor.), Linoproductus ufensis (Fred.) u Muirwoodia artiensis (Tschern.), 
IM W3BeCTHbI JO CHX TOP JMUIb M3 OTMO*KeHu apTHHcKoro sApyca. Takum 
430M, OpaxHOMOJOBbI KOMIIIe€KC MepresMCTOrO TopH30HTa oMmpefeAeT ero 
spacT B OCHOBHOM KaK CaKMapCKHH H, MOET OBITb, Jake OTYACTH HWKHEAp- 
IcKHH, TO cormacyetca c oneHkoH A. JI. Muxnyxo-Maksaa mo cbopamunn- 
aM. 
Tipupegenuple WaHHbie, Kak HaM ipefcTapasetca, NOCTATOUHO OMpeNeseHHO 
ICTEIbCTBYIOT O COOTBETCTBHH MepresIMCTOrO TOPH30HTa MO MeHbUNeH Mepe 
M sipycaM HWKHell MepMH—ypasbcKOMy (acceNbCKOMy) H CaKMapCcKomy, 
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ecu B KayecTBe rpaHHil KapOoHa HM NepMH NpHHHMaTb MOJOUBy WBarept 
HOBOFO TOPH3OHTA. , 

Tloyrsep»KeHuem YpasbCKO-CaKMapCKOrO BO3pacTa MepreJIMCTOPO FOPH3OHT, 
MOXKeT CJYKUTb HaXORKeHe B NOKPbIBAIOULAX TO COAX APFHJJIMTOBOTO TOPE 
30HTa mpeycrasuTeia amMovougelt Uraloceras involutum (Voin.), BeTpeyaK 
ulerocAd KaK B CaKMaPCKOM, TaK HM B apTHHCKOM Apycax. 

EquHCTBCHHBIM [poTHBOpeyHeM MpefwiaraeMOH HaMH OLeHKe BO3pacr 
MepresIHcTOrO TOpH30HTa KaK ypasJIbCKO-CaKMapCKOrO H OTYACTH HH2KHeapTHE 
CKOFO SABJIATCA CyUleCTByIOllee B JIMTepaType yKa3aHHe Ha HaxOweHHe B Hel 
3yOHol cnupasu Hel.coprion bessonowi Karp. B cBasHc 5THM NpHxojuTe 
OTMeETHTD, UTO Halla NOMbITKa HAaHTH NOATBepK ene STOFO PakTa HE yBeHYamac 
yenexom. Hukakvx TOUHbIX H JOCTOBEPHBIX YkKa3aHHli Ha JelicTBUTeJbHC 
HaXOKeCHHe B MepresMCTOM FopH30HTe 3VOHOH cnupanu Helicoprion, Tak x 
Kak H CaMOro BOPKYTCKOrO 9K3eMMIApa, AKOObI OnpegenenHoro A. II. Kapmut 
CKHM, He yJamocb OOnapyxKuTb. B cBxA3H C 9THM HE MCKJIOYeHA BOSMOXKHOCTI 
uTO BOpKytcKH 9K3emnuap Helicoprion, durypupyrouluh B MTepaType, mpc 
HCXOJUT 43 Oosee BbICOKUX YAaCTeH paspesa, YEM MePIeJIHCTbIH TOPH3OHT. 

Sacj1y2KHBaCT BHUMAHHA TaKKe TO OOCTOATELCTBO, UTO CTOJb MAJIOMOLLHa 
mauka cloeB, Kak JIBeHaMaTMMeTPOBbI MepreJHCTbIH TOPH3CHT, COOTBETCTBYE 
10 MeHbluueH Mepe JByM ApycaM HvKHeH NepMu. ITO Tem Oovlee NPHMeUAaTeIbH 
YTO BbILeIeKallve APTHHCKMH WM KYHIYPCKHH Apycbl NpeACTaBseHb!l MHOFOCO! 
MeTPOBbIMH TOJIMLAaMH TeppHreHHbIX NOpos. Takum OOpasom, MBI JOJKHbI KO 
cTaTHpoBaTb wid BopkyTcKoro palioHa upesBblyalinoO 3ameJIeHHOe OCaJKOH 
KOMeHHe B TeYeHHe ypasbcKOrO (accesbCKOTO) H CakMapcKOro BeKOB. B 9T¢ 
OTHOIMCHHH MOMKHO YCMOTPeTb HEKOTOPY!O aHaJIOrHIO C 30HOH TayOOKOBOJHE 
ocaqkOB HHKHeH nepmMu, ycTaHoByeHHohk VM. B. XBoposoh B WUuiumOalicKo 
IIpuypamnbe (°). B 9T0M pahone OaTMabHble CAKMaPCKO-apTHHCKHe OTJIOMKEHE 
TIPeCACTAaBJICHbI TaKKe H3BECTHAKAMH, JOJOMHTAMH HW MepresAMH CO CHUKYJIAN 
ryOoK H JOCTHraIoT BCerO HECKOJbKHX JeCATKOB MCTPOB MOLLHOCTH, B TO BPel 
KaK B HeMOCpeCTBEHHOM COCeJCTBe, B 3OHAX HaKONJeHHA pHOBbIX callk 
W HOPMAJIbHbIX CJIOMCTbIX H3BECTHAKOB, MOU[HOCTbh CHHXPOHHUHBIX OCaKOB J 
cTuraeT MHCrMX coTeH MeTpoB (1000—1200 m). 


JleHuHTpaycKui rocyfapcTReHHbIlt yHHBepcuTer Tloctynus0 
um. A. A. )Knanora 14 XII 1956 
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Hornaange Akagqemunu nwayx CCCP 
1957. Tom 114, Ne 3 


PEOJIOV'H fl 


Tl. A. MYEQJIALUBYJIM 


IBO3PACTE ®JIOP AMBPOCHEBKH HW KPbIHKH B CBA3H C HOBbIMH 
MNAHHbIMH O TOPTOHCKOHM ®JIOPE OKPECTHOCTENM r. JIbBBOBA 


(/]pedcmaeaeno axademuxom C. H. Muponoseim 20 XII 1956) 


B kone mpoworo cToneTua B oKpecTuocTax r. JIbBoBpa Ha Koptymosoii 
ve A. M. Jlomuuukuli orKpbit GoraToe MecTopox enue TOPTOHCKOH duupHl. 
1 MameoOoTanuyeckHe MaTepHasb! Koptymopoit roppl xpansatca BO JIbBUB- 
M €CTeCTBEHHO-HCTOpHyeckoM my3ee AkajlemHH HayK YCCP; onu cogepxKat 
mo 750 witydos c OTNeYaTKaMH JIMCTbeB XOpOllel COXpaHHOCTH, HW 10 HHM 
O10 ObIVIH OMpesleneHbl cmefyroulHe HcKoMaemble pactenua: Pinus sp., Phrag- 
hes oeningensis A. Br., Cyperaceae sp., Smilax grandifolia Ung., Salix 
ingata Web., S. tenera A. Br., Populus balsamoides Goepp., P. mutabilis 
er, Myrica deperdita Ung., M. lignitum (Ung.) Sap., M. salicina Ung., 
| Studeri Heer, Myrica sp., Pterocarya castaneaefolia (Goepp.) Schleclit., 
lans acuminata A. Br., J. Parschlugiana Ung., Carya’ bilinica Ung., 
itpinus grandis Ung., Corylus avelana L., C. insignis Heer, Betula prisca 
[., B. macroptera Ung., Alnus Kefersteinii Ung., A. nostratum Ung., 
mus deucalionis Ung., F. orientalis Lipsky fossilis Palib., Castanea 
via Ung., Quercus Drymeja Ung., Q. furcinervis (Rossm). Heer, Q. pseudo- 
stanea Goepp., Q. pseudo-alnus Ett., Quercus sp. u ap. 
Kak BHJHO H3 CMMCKa, BO JIbBOBCKOM (biope B KOJIHYeCTBEHHOM OTHOUICHHH 
eoOalarw?T JUCTONAaMHble paCTeHHA. OHAKO OO/bINMHCTBO H3''HHX OTHOCHTCA 
‘emIOIOOHBbIM tbopMaM. B To *Ke BpeMA, BO JIBBOBCKOM (lope 3HauHTebHaA 
Mb MIPHHALIeKUT H BEYHOZEJIEHbIM Y3KOJIMCTHbIM PaCTeHHAM, ‘HW Kak’ T10-CO- 
ABY , TaK H M10 MopdosorwMyecKHM MpH3HaKaM PacTeHHH JIbBOBCKAaA (plopa OTpa- 


eT YCIOBHA, OH3KHe K KJIHMaTy CyXHX CyOTPONHKOB. OTOMY BbIBOLY' BOBCEe 
| TIPOTHBOpeyHT HaJIMyYHe BO JIbBOBCKOM (lope B/arOJIOOMBbIX. 9JICMCHTOB, 
K HampuMep Pterocarya; 9TH 9JIEMeHTbI YKa3bIBaIOT JIMIUb Ha:HaMdHe: B. TO 
2MA OTIeIbHbIX UTOMAaHAWApTOB BaxKHOTO MecTOOOuTaHMA. TopToHcKnit 
OpucTuyeckH KoMiviekc ©. JIbBOBa HECOMHeEHHO OTpaxKaeT XapakTep PacTH- 
BHOCTH NoOepexkbA JIHMaHa WMH paca B YCOBMAX KJIMMaTa CyYXuXx cy6- 
IMHKOB; Ha MpvOpexHOMOPCKHe YCJIOBHA 3aXOPOHeHHA JIbBOBCKOM OpHI 
A3bIBaIOT HAXOJIKH JIMTOTAMHHeB COBMECTHO C OCTaTKaMH Ha3eCMHbIX PpacTeHuH 
TOT (akT, YTO MOCMeMHHE HMEIOT XOPOLY!IO COXPaHHOCTbh H He HOCAT CJTeOB 
yeHoca Ha 3HAYHTeJIbHbIe PaccTOAHHA. | 
-TopToHcKue OTJIO%KeHHA C PaCTHTeJIbHbIMH OCTaTKaMM B HaCTOALMee BpeMA 
daxaiorca wa KoprymMopol rope ou4eHb wOxXO — BHAHMO, 3a UMCTeKINIee 
°2MA OHH OKa3aJIHCb MIOTHO 3afepHOBaHHbIMH. OHako NO MpocTHpaHulo 
1OKeHUA, Cararwoulue KoptTyMoByto ropy, BCKpbIBaloTCA XOpOIuO y CTaporo 
afOuua, Ha BOCTOUHOH oOKpanue r. JIbBoBa. 
B pesyabtate o6ceqoBaHuA STOrO paspe3sa, B YeM MHEe OKa3all OouIbIy10 
moub JI. H. Kyapun, Obim0 ycranoBseHo, YTO WITydbI C pacTHTeJIbHbIMH OCTAT- 
MM 110 JIHTOJIOrHYeCKHM MIPH3HaKaM OTHOCATCA K HWKHeH U CpeHeH YaCTAM 
XHerO TOPTOHA, HO HH B KCeM Cily¥ae He BBIXOMAT 3a ripeesbl TPeTbero, 
H BepXHeJMTOTAMHMeBOrO, TOPpH30HTa MO cTpaTurpaduyeckon ‘cxeme Sanaq- 
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Hol Ykpauusr (). B 9TOM He MPpHXOANTCA COMHEBATBCA, Tak Kak 3eCb oO: 
*KaloTCA HM Oosee PeBHHE CJIOM TOPTOHCKOrO Apyca, a Tak%Ke BepXHU TOPH30r 
BepxXHero TOpTOHa — aHaJIor OyrOBCKOrO (KOHKCKOTO) TOPH30HTa. Takum o6p: 
30M, YCT@HaBJIMBaeTCA BePXHETOPTOHCKHM BO3pacT JIbBOBCKOM JIOPbI, 
B TO Ke BpeMA He BBIZbIBAeT COMHEHHA HW TO, YTO OHA [peBHee KOHKCKOTO Pr 
DH3OHTA. 

Ilo oOujemy cocTaBy wu askoNorM¥ecKomy THNy dopa JIbBOBa TOA TeCTBEHE 
H3BeCTHBIM BePXHeTOPTOHCKHM (biopam Sanaquol YxKpaunpl — ropam Mi 
wma (*) u JaKyposa (14), xoTa, B OTMM4He OT MOCMeHUX, JIbBOBCKaA sp 
6omee GoraTa m0 BUAoBomy cocTaBy. Bce BépXHeTOpTOHCKHe IOpbl Mo cpak 
HeHHIO C HW2KHCTOPTOHCKHMH (lopamu SanaqHok YKpaunpi (*°) ACHO ykKask 
BaloT Ha MoTemieHHe HM OCyWIeHHe KJIMMaTa. SOTO WOKAa3bIBaeTCA NOABJIeCHHE 
B BepXHe€M TOPTOHe TaKUX 9eMeHTOB, KaK Smilax, Myrica, Zelkova, Laurus 
Rhus, 4 Apyrux, CBOHCTBeHHEIX (blopaM, MpoOuspacTaiouluM B yCNOBMAX MK 
cTaTouHO 2apKoro wu cyxoro K@MMaTa. EcTecTBeHHO, YTO TakHe KJIMMAaTHY 
CKHe yCJIOBHA B BepXHeM TOPTOHe BOBCe He HCKJIOYaIOT HaJIMYHA B 3TO BPeM 
H PUTONAHAWApToB BaKHOTO OOUTAHHA; OHAKO B WeNOM NoTenmeHMe Haps 
¢ OCyLIeHHeM KJIMMaTa B BepXHeM TOPTOHe — MIO CpaBHeHHi0 C HHKHEH ero 
JIOBHHOH — He MpecTaBIAeTCA CIOPHbIM. t 

BecbMa oka3aTeJIbHO, UTO H3Me€HEHHE KJIMMATHYeECKHX YCJIOBMH B aHad 
THYHOM HallpaBJIeHuH APKO BHIABJIAeTCA B CpeHeM MuHOlleHe HB UepHomopc 

Kacnulicko o6mactTu; xapakTepHo, 4TO KaparaHcKaad dwlopa Kasxasa (8), 
cpaBHeHnio c (biopoi mpekmectByrollero — YoKpakcKoro Bpemenu (7), yKa3i 
BaeT Ha KCepOTepMH3al\HIO KIMMaTa, 4TO, KCTATH, HaAXOQMT NOATBepxKeH 
H B XapakTepe COOTBeTCTBYIOUMX OTMOKeHHH (*). Orciofla ecrecTBeHHO mpe 
MOOXKUTb, UTO eAMHI MpOMecc HSMCHEHUA KJIHMATA B CpeAHEM MHOILeHeE B ONY 
HaKOBOli Mepe HM OHOBPeMeHHO oOxBaTus LlentpambuHyio Espony u Uepxomop 
eko-Kacnuiicxyo o6acTb. Tlostomy Ha OCHOBaHHM HCKONaeMbIx dwlop mpex 
CTaBIACTCA BIIOJHE ONPaBaHHbIM COMOCTABeCHHe HWKHETO TOPTOHAa C TapxXaH 
CKO-4YOKPaKCKHMH FOpH30HTaMH, a HWKHeH WH CpeHel YaCTH BepXHero TOPTOHAa= 
¢€ KaparaHCKHM TOpH30HTOM (2°). 

[Ipopexenubiii pas6op BepxHeTOpTOHCKoH daopp JIbBoBa uw OTHeCeHHe 
K KaparaHCKOMY TOpH30HTY MpHBOAAT K Oosee CyWleCTBEHHbIM BbIBOLaM, B Ya 
CTHOCTH OTHOCHTeIbHO CIOpPHOrO HM 3allyTaHHOTO Bolpoca Bospacta daop IIpr 
a30Bba — AmBpocueBKu uw Kppinku. Ode 3TH dulopbl wrpaioT upesBHualiH 
BaKHYIO POb B MasleOOPHCTHYeCKUX MOCTPOeCHHAX HM MOCTOAHHO qburyp 
py1oT Kak «capmatcKue». Mexyy Tem Tako BbIBO OO HX BospacTe OOycuIoBsIE 
HelIpaBHJIbHbIM HX COMOCTBaJIeHHeM C BePpXHEMHOMeHOBLIMH (buiopamu Cue3H 
4 HeOOOCHOBaHHBIM MpH3HaHHeM HX AKOObI NPOMEXKYTOUHOTO XapakTepa Mex 
MOCACHHMM HM OJIMTOIWeH-HHXKHEMHOMeCHOBLIMA (biopamMu Ka3axctana (°, ® 
MckycCTBeHHOCTb TaKOrO OnpefeeHHA BOSpacta duop AmBpocueBKH u KpsiHK 
OUEBHAHA: STH CPAOPHI PeSKO OTHYAIOTCA OT BCEX H3BECTHBIX CapMATCKUX (pO 
YepHomopcko-Kacnuiickoro u Beucko-[]anHoucKoro Oaccefnos (2!) u He 06H 
PYXUBAaIOT CXOACTBA axe C CapMaTCKOH dbuopoh CBocoBuye (*), HaxoyAmelic 
KCTaTH CKa3aTb, B Tex Ke reorpadwyecKuX WIMPOTax HW Ha OTHOCHTeJIbHO 6H 
KOM paccTosHHuu oT AMBpocueBKH H KpbiHKH. 

Mexy Tem BCe HMeIOUHeCA JaHHble FeOMOPHH HM MaJleOHTONOrHH YroBops 
MpOTHB CapMaTCKOrO HM B MOb3y Oovlee ApeBHero Bospacta duop KppwKy 
Asmpocnesku (°, 4); K TakKHM Ke BHIBOLaM MpuBOLUT u OecnpucTpacTHpili ana 
JIM3 CNOPOBO-MbUIbUeBBIX (*%) HIM KapnoworMyeckHXx (7) KOMIIe€KCOB 3TUX (PIO 
HanGouee Ke HarmayHo Oouee ApeBHHi, YeM CapMaTCKHH, Bospact diop AmBpa 
cueBKH HM KpbIHKH JoKasbIBaeT BepXHeTOPTOHCKad — Kaparanckaa (bnopa 
Jibpopa, OOHapyxXHBaloljat Cc HMMM 4upesBbMalinyio OOMHOCTb MO cocTaB? 
WM SKONOrH4eCKOMY THIy. 

SakOHYeHHOH CBOAKH O CocTaBe Puopbt KppiHku ellie HET, YO Heli IpHxoguTC 
CYAMTb 10 OTACNbHbIM pasOpocaHHbIM HCTOUHHKaM. Oguako B HaCcTOAIee BpeM 
3TO He HMeeT CYIIECTBEHHOFO 3HaYeHHA; B COBETCKOH TreomorMyecKkoH uw nawe 
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AMBpocueBKH, a A. H. Kpumrocosuy paccmatpuBan ux nopoii Kak equnbiii 
lOpucTHYeCKHH KommisieKc (°). EquuctBo d@aop Kppinku u AmBpocueBki Bpad 
MOXE€T BbISBATb COMHEHHE; MECTOHAXOMK CHUA STUX POP B TeppHTOPUabHOM 
HOWCHHH COMpHKacalorca Apyr c ApyroM, H B OGONX MecTax pacTHTebHbIe 
TaTKH MIpHypOyenbl K OJHHM H TeM 2Ke OTJIOXRKCHHAM—TeMHBIM H Tosly- 
‘BaTbIM TJIHHaM, BbIMOMHAIOWIMM KOTIOBHHY B Ppa3MBITbIX OJIHPOLeHOBbIX 
-AYKOHHTOBBIX NeCKaX. OTH %Ke TIMHbI C PaCTeHHAMH, KaK CBHJeTEIBCTBYIOT 
) 9STOM TeOJIOrHYeCKHe Pa3spesbl, OTJOMKHIHCh, WO Havasla capMaTcKoH 
aHcrpeccun (‘). 

CoctaB M xapakTep cbnoppl AmppocveBKH K HacTOAMeMy BpemMeHH mpejcTaB- 
1€TCH MOCTATOUHO OCBeLICHHbIM Ojlarofaps MOCMepTHOH nyOHKauMu cneun- 
IbHOrO M0 SToMy Bonpocy Tpyya H. B. Iumenosoii (}*). Pnopa AmBpocuesKu 
<mouaeT 140 pactenuli, npwyemM cpeqH HUX BCTpeyaloTca nouTH BCce cbopMET; 
ipakTepHble Aa dsoppt JIppopa. B otmmyne or nocaequeH cbaopa Amppo- 
€BKH HeCOMHeEHHO Ooviee OoraTa 10 BUOBOMY COCTaBY, HO 3TO BbISBaHO pa3- 
HUHbIMH TapOHOMHYeCKUMH MpHyHHaMu. 

‘Bo dnope AmppocveBKH OONBIIMHCTBO (OpM OTHOCHTCH K JIMCTOMAaHbIM 
CTCHHAM, B OCHOBHOM TEIIJIOJIOOHBBIM; 9TO OCOOEHHO APKO BBIABJIAIOT [yObl, 
JeACTaBeHHbIe BO dwiope AmBpocueBKH OONBIUMM. pasHoOo6pasvemM BHJOB, 
‘Take [IpeACTaBuTeH PO3sOUBeTHbIX (15 BuOB). Cpegqu Ay60B Hapsyy c mUCTO- 
AMHBIMM BCTpeyaloTCA H BeYHOSeIeHbIe (OPMBI, a TakKe POPMBI, TORK JecTBeH- 
ble COBPeMeHHbIM JyOam. B To Ke BpeMa” B COMIeM KomMIeKce AmMBpccveBKu 
eMaJIOBaKHAaA POJb NPHHAMICKUT HU BEYHOSEJICHBIM PaCTEHHAM, Cpe KOTOPbIX 
pallaeT Ha ceOH BHHMaHHe MHOTOOOpasHe MHPHKOBbIX, a TaKK€ JaBPOBbIX 
/ APyrux. 

B wesom Komruiekc dbsoppl AMBpocHeBKH, BH€ COMHEHHA, OTPaxkaeT yCOBUA 
CTaTOUHO Tenoro (cy6Tponuyeckoro HH ONM3KOTO K TaKOBOMYy) H cyxoro 
uMaTa, H C 3TOH TOUKH 3peHHA TO 9KOOrMYecKOMy Tuy dopa AMBpocHeBKH 
KxKe OIM3Ka K BEPXHETOPTOHCKOH cbuope JIbBoBa. 

Bo dmsope AmBpocueBKH 3HauHTeIbHO pelcTaBsieHbl NOHMeHHBbIe, Mp 
PeXKHbIe HH O3epHO-GOomOTHbIe pactenun. JlelicTBHTeIbHO, KaK MHOrOCOpa3sHe 
THX pacTeHHl BO duope AmBpocneBKH, TaK HM TapOHOMHYeCKHe yCJIOBHA — CO- 
PaHHOCTbh OTMeYaTKOB JIHCTbeB B TOHKOCJIOHCTBIX TvIMHaX, ACO YKa3bl- 
aioT Ha 3ax0poHeHve dmoppt AMBpocHeBKH B CMOKOHHOM OaccelHe O3ep- 
oro Tuma. 

- Dror 6accelin, mo Bceli BepoxTHOCTH, Obl COIWMPHIM H, BUAMMO, T1yOOKO 
KIMHMBAICA OTJebHBIMA PpyKaBaMH BO BHYTPHKOHTHHEHTabHYy!O OONACTb, 
epeceKaad pa3sJIM4Hble (PUTOMAHAWIApTh!; HMCHHO STHM TakxKe ClelyeT OODACHHTh 
oraTcTBO cocTaBa cbiopbl AMBpocueBkH. B To Ke BpeMs STOT OacceliH He BCerfa 
bIBAJ| SAMKHYTbIM HM, Halo TpesqlolaraTb, BPeMA OT BPeMeHH COeMMHAVICA 

MOpeM, B Hosb3y 4eTO TOBOPHT HaIMUve BO PNOPOHOCHBIX OTMORKeHHAX AMB- 
OcHeBKH Oypoll mopcKoli Bofopocuu—Cystoseira H OcTaTKOB pbIO—B ToM 4NCJIe 

KamMOanbl. Takue cnopayuyeckve coeMHeHHA C MOpCKHM OacceliHoM MMe 
eCTO B HavabHOl craqun oOpa3s0BanuA dbropoHocHol Tomuyny AMBpocHeBKH, 
aK KAK NMOPAAOK HaCsIOeHHA ACHO MOKasbIBaeT MocTeMeHHoe Mpeppatlenne 
OpcKOrO 3aJIMBa B 3aMKHYTbIM OacceliH. 

Takum o6pa30M, HeKoTopy1o pa3HHy mMexay ducpamu JIbBopa u AMBpo- 
HeEBKH CulelyeT OObACHHTb Pa3JIMUHbIMH TaPOHOMHYeCKHMH YCJIOBHAMH HX 
AXOpOHeHHA. B wesoM xe HeCOMHeHHad OOMIHOCTbh STHX Op MO cocTaBy 
9KONIOPHYCCKOMY THY ACHO AOKA3bIBaeT HX OMHOBO3PacTHOCTh; duopy AMB- 
OCHeBKH, Tak 2Ke KaK H (uopy KppiHku, Ha OCHOBaHHH ConocTaBsenun Cc Popon 
[bBOBA, CuleyeT OTHECTH K HWKHEli M CpefHeli YaCTH BepXHerO TOPTONA, T. e. 

Kaparanckomy ropvsonty. B cBx3H C STHM, OTPHWad CapMaTCKHH BoO3pact 
nop Kppinku u AmBpocveBKH, HeOOxoQUMO KPHTHYCCKH TMepeCMOTpeTb BCE 
DeHe- H BePXHEMHOLeHOBbIe (Oph! 1oxKHO! yactH CCCP, cocTaB u renesuc 
OTOPbIX TIpHYPOUMBaNM K «capMaTCKOMy» Bospacty sop Kppinku u AMBpo- 
zepKu. Heo6OxoqumocTb TakOli KPpHTHYeCKOH OWeHKH H NMepeoweHKH Tlasleo6o- 
{HWYeCKUX MATepHasIOB OCOOeHHO CBAsaHa Cc NOcneqHuMH JaHHbimH A. M1. Kpnu- 
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Toposuya (°), pe3KO MPOTHBONOMOKHEIMH eFO CTapbIM MpeACTaBHTeNAM C 
HMCTOpH4ecKOM peel {HH TPeTHUHbIX cbsop B Jlyxe KOHUeNuHH «TypralicKoH 
H «MouTaBcKOH» cp JOp. 


CexTop mameo6uonornHu ; Tlocrynus10 
Axkayemuu Hayk [py3sCCP 20 XII 1956 
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nblibuepomy aHanusy, M., 1950. *T.O. Wisniewski, Kosmos, 24, (1899). 
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Aonsage Ankangemun nayx CCCP 
1957. Tom 114, N 3 


MHHEPAJIO‘HA 


# 


JI. H. TOPBYHOBA u E. A. WIABAEBA 


JHTMOPHJIJIOHHTOBbIE PIMHbI H3 OTJIOKEHHHA YIJIEHOCHOTO 
FOPH30HTA HHDKHETO KAPBOHA TATAPHH 


(/Tpedcmaeaeno axademuxom H. M. Cmpaxoeoim 12 XI 1956) 


I]pH MuKpocKonHyecKoM HcCMeJOBaHHH JeBOHCKHX H K@aMCHHOYTOJIbHBIX 
JIOWKEHHU HeKOTOPHIX palioHoB Broporo Baky apropama Obl H3yyeH B YacT- 
CTH MMHepaOrMvyecKkhH COCTaB YJIHH “yIuIeHOCHOrO YTOpH30HTa HW2xKHErO 
ipOona u3 PomallikuHCKoro HeTAHOre MecTopoxyenua Tatapuu. Bon uc- 
feQOBaHbl OOpasibl PIHHHCTHIX NOpOA 43 HHTepBasa 9I6—1016 m AswpmeTbeB- 
‘OH CKBaxKHHBI. 
| Ilo rpayiometpHueckomy cocTaBy H3y4eHHble MOPOAbl OTHOCATCA K asleBpH- 
BbIM PasHOcTAM ruiHH. JlomMuHHpyrouleH cbpakuueH TAMHHCTOTO BelllecTBAa 
sIAeTCA KpynHonesutToBasr (0,01—0,001 mm), cocrapssatoulan OT 38,9 qo 85,1 %. 
OJ4UHHEHHOe 3HaveHWe UMeeT MpeAKoNONAHaA cbpakuua (0,001—0,0002 mm), 
epr%KaHne KOTOpOH KoeOneTca oT 9,27 Ao 38,1%. Emme menpbuee 3Hauenne 
AeeT KONNONAHad dpakuua (<0,0002 mm), koTopaa cocTaBaseT oT 5,6 Jo 
P,1%. 
Ilo xumuyeckomy coctaspy dpakunu 0,001—0,0002 mm u MonekyJApHbIM 
‘HOINeHHAM ReO:AleOs:SiO2e = 0,443:1:4,990 u3yyeHHble YTHHbI OM3KH 
MOHTMOPHJIJIOHHTOBBIM TyIMHaM, MpHBeyenHpim y VM. VW. Tuns0ypra u 
. A. PykapuuHuKkoson (*): 


Ta6nuna 14 


SiO; 

. S 
R S a5) o) 
a q & ie 3 S GS 
Bes ip 8 = leon I O ° ° fe) “e e ZS 
Bectite ecw n  s lie Fee | eel Oke | | ah! ee Onl ae 
Ef 30 as & < fa || = ON PSs ihe 2 5 Oo cu} a}] & 

| 53,58 [2,38] 55,96 | 0,68 Au 3,74| 1,17] 0,004 | 0,91 | 2,99 2,50 0,13 | 13,84 | 100,25 | 4,99] 4,99 | 0,138 


* AnanH3 BbINONHeH ananHTuKoM M. I. Ilanopanosolt B rHApoxHMHueckoh ma6oparopHH BHHTHH. 
** Kpapl, onpefeseH mo MeTosy 9. C. SasiMaH3SOH. 


PeHTreHopckve aHamH3bl PpakuH <0,0002 mM XapakTepH3yl0oT MOHTOMO- 

JIMOHUTOBy!O rpymmy MuHepanoB (Ta6n. 1). XapakTepHble JMHHH MOHT- 

PHJIMOHHTA HMeIOT CHJIbHYIO H CpeMHIOIO HHTeCHCHBHOCTb, Auppy3HocTb 4 

ABHHUIeIbHO OovIbIyI0 WHpHHy (aMHuH: 14,46; 4,95;4,51; 2,83; 2,58; 1,50; 

9 kX). 

TepmorpamMMa H KpHBaa O6e3BOKHBAHHA STHX TVIMH THNMYHbI JIA MHHe- 

a MOHTMOPHJIJIOHHTOBOH rpynnp (puc. |). : 

Ha TepmMorpamMe HMeeTCA HHTCHCHBHBIMi HASKOTeMIepaTypHbIM SHAOTeEpMHYe- 

ai MK pv 115° uw MeHee HHTeCHCHBHBI, HO XOPOWIO BbIPaKeHHbIH WHPOKHH 
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HK Ip 565°.° Kpiban O6e3BOKUBAHUA (PHKCHP yer coslepKaHnHve OOuIbILOTO KONA 
yecTBa FHrpocKonHyecKo Bomb! (8,5%) H MocTenenHylo OTAayy KOHCTHT YW : 
colepxKalielict B CpaBHHTeMbHO HeOOJIbUIOM KOJIMYeCTBE (3,5%), 
H3POTOBJICHHBIX H3 HCXOAHOTO ae | 
, 
ompegeneno: Ni, = 1,939; Ni = 1,519} 
Naa 0,020. Tlomumo MORO rama COJep2KUT 3HadHTeNbHO : 
& 41 FOr 
WSO) lM gure 


HOH BOJbI, 
B UMMepcHOHHbIX pellapatax, 
TIMHbI Js} +MOHTMOPHJVJIOHHTA, 


KOMIeCTRO THApPOcJrOfbl C N, = 1 


100 300 500 °C 


Puc. 1. TepMorpamma u KpHBaa O6e3BOxKHBAHHA 

(JIHH YrJIeHOCHOTO FOPpH30HTa HHKHEFO KapOoua. 

AmbMetbeso, o6p. Ne 31, gpaxuua 0,001— 
0,0002 mm 


CnekTpaJIbHble KpHBble NOPIOMeEHHA TpvBeeHbI Ha prc. 3*. 
rIOMCHHA SACHO BbIpayxKeHbI TpH MaKCHMyma, 


TpeX MMHHepasoB, B pa3sHOH crTemleHH 
CBASbIBaIOWMMxX KpacuTemH. Jina cycnen- 
344 0,001—0,002 mm mMakcumMyMbI Haxo- 
ATCA B KOPOTKOBOJIHOBOH YacTH CIeKT- 
pa mpH A 556 u 606 mu, yKa3biBan 
Ha HaJIM¥He B UX COCTaBe FHAPOCIOMbI 
M  MHHepala MOHTMOpHJIJIOHHTOBOK 
rpynnipl. 

HeckobKO MHOH XapakTep uMeeT 
KPpHBaA aycopOunn ANA cycneH3HH Cc 
yacTHuaMH MeHbiwe 0,0002 mm, o6na- 
Py2XXHBaloulad CXOACTBO C KPHBOH ajl- 
copOuuH, mpuBegenHonw M. A. Partee- 
BbIM (*) AA OeenIHTOBOM TIMHbI 43 
BepXHeEMaHKONCKHX oTNOKeHHH UepHolt 
Banku. Ha stot kpypoli Bblpaxkex 
O4MH YeTKHH MAaKCHMYM B_ J\JIMHHOBOMI- 
HOBOH 4WacTH CnekTpa mpu 656 mu, xa- 
pakTepHbI, Kak ykas3bipaet M. A. Pa- 
TeeB; JIA OchAemtuTa. 

TakHM oOOpa30M, pe3ybTaTbI KOMI- 
JICKCHBIX MCcMeoBaHult 
CeaTb BbIBO, YTO NOpOLooOpa3sy1ouLuM 
MHHepasiIOM M3y4eHHOH TIMI yrue- 
HOCHOTO . TOPH3OHTa. . HH2KHeKaMeHHO- 
YIOJIbHBIX OTJIO*KEHUH Tarapuu ABJIACT- 
CH MOHTMOPHJIJIOHHTOBbI | MHHepas Cc 


IOSBOJIALOT ° 


1 p05; NaN ne 0,02( 

2y1eKTpPOHHOMHKpocKon HueCKH@ 
CHHMKH: TOHKOMeIHTOBLIX dpakunii} 
9TOH TIHHbl MOKa3bIBaloT XapakTepA 
HbIe JI MOHTMOpHsIoHuTA (2) KOM 
KOBMHbIe arperaTbl C Heompeyeven 
HbIMA. paCIJIbIBYaTbIMH OYepTaHHs 
MH, pa3MbITbIMH KpaxaMH, ose 
IJIOTHBIMH WH HeMpOCBeYMBAarOULUM! 
B OCHOBHOM cBoH macce (puc. 2). 

CycneH3HH, MOJuyYeHHbIe OTMY 
quBanvem dpakuul 0,001—0,0002 mi 
u <0,0002 mm, okpawimMBaroTca! Box: 
HbIM PaCTBOPOM MeTHJICHOBOrO Losy= 
6oro B uoeTOBO-cCHHHH UBeT, OeHs| 
3H.HHOM—B CepOBaTO-cHHHi UBery) 
Ha KpuBbIxX T10=! 
yKa3biBarollve Ha TpHCyTCTBHe 


Puc. 3. Kpnppie alcop6uHu MmeTHeHoBoro 
rosy6oro,.o6p. Ne 31, J —ppaxnus 0,001— 
0,0002 MD, TT '— “pains ae 0002 MM 


ef 


CH 
TIPHMeCbIO THAPOCMIOEI. Tonysenupie AaHHEIe, He , Naor OMHOSHATHBIX pesynp- 
TaTOB, MOSBOAIONLYX C NOMHOH YBepeHHOCTbIO OTHECTH MUHepadt MOHTMQ=) 
PHIOHHTOROM ..rpytlbl K, MOHTMOPHJJIOHMTY HH, »OeligenmuTy. “ 


iy 


i: egg oe Mo 


- * TlomyueHbl B naéoparopun JHTONOTHH A OCANOUMBIX TOeSHEIX vickoriaembtx. PAE AH cgce 


Ha boroMerpe Tuna ®M c HHTepepeniHouHbiMu cBeropumbTpaMh: .) fk Ok Sg 
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Puce. 2. OnekTPOHHOMHKPOCKONHYeCKHH CHHMOK. 
AnbMetbeso, o6p. Ne 31, ppakunat <0,00} mm 


CootHomenne SiO2:Al2O3 = 4,99 :1—montmopuaoHNToBoe, a f° 2-i1 3HJO- 
MHYeCKOH peakiuu (565°) uw KpuBaa afcopOmnu—GelijensuToBbie. 
YTounenve STOO BOMpoca TpeGyeT JOMOHHTeEIbHBIX HCceqOBaHHil. 


Tabuuma 2 


Tlopomkopbie peHTreHorpaMMbl r1HH yrseHocHoro TropusoHTa (cKB. AstbMeTpeBo) * 


O6p. Ne 30 O6p. Ne 34 O6p. Ne 30 O6p. Ne 34 

®p. <0,0002 mm ®p. <0,0002' mm Ne p. <0,0002 mm p. <0,0002 mm 
a | dl || re -——_______—__ | —____ 

d, A I GP IN I d, A I Gh IN ! 
l 14,36 cp. 414,46 cp. 12 1,70 cp. 1,70 oO. Cu. 
2 4,94 cp. ca. 4,95 cp. cu. 13 — _— 1,68 On Cul. 
BY 4,50 Of, Te 4,54 (3 14 _— _— 1,54 Ov O8en: 
4 — -- 3,70 CH OR hy 15 1,50 0. O. CI 1,50 O: Ca: 
Due 3,34 O. CuI. 2,36 cp. ca. 16 1,43 0. O. Cu _ — 
6 3,20 oO. O. Cu. — -- 17 1,38 O, Os CH — = 
7 — _— 2,83 cp. cu. 18 1,34 cp. 1,33 cp. 
8 2,58 OW0n CG. 2,58 c 19 1,29 cp. cw — _ 
2) 2,40 cp. 2,43 O. O. Cu. 20 i525 cp. 1,24 cut. 
0 109 ONC. _— _ 21 _ — 1,18 Os OL CUIe 
1 1,83 On O02 CH. 1,82 O. ©: ‘Col. 
* Ananuspt BHHTHM. 
Bcecoro3sHbli HAYYHO-HCCIeMOBAaTeIbCKHH [loctynuao 
eoOropa3BeOUHbii HeTAHOH HHCTHTYT 26 X 1956 


UWHTHPOBAHHAA JIMNTEPATYPA 


1Y.° 1. Cuu36ypr, HW. A. PyxkaBumuuxkosBa, Muuepanbl ApeBHelt Kopbl 
eTpHBaHug Ypana, Hisy. AH CCCP, 1951. *M. ®. Buxyaosa, Tp. BCETEM, 2 
0). *? MBA. Parees, JAH, 96, Ne 4 (1954). 


x. 


‘Toraagp Akagemun nayk CCCP 
vay Ne 1957. Tom 114, Ne 3 


MHHEPAJIO“H} 


E. B. KOMUEHOBA wu K. B. CKBOPLIOBA 


HATPHEBbIA YPAHOCNMHUT 
(IIpedcmaeaeno axademuxom JI]. H. lep6axoeom 13 XII 1956) 


B munepasax 43 PpyMMbl ypaHOBbIX CJOOK IPH COOTBETCTBYIONIAX PU3HKO 
XHMHYeCKHX YCJOBHAX JerKO MpoTeKaoT peaKUMH HOHHOTO OOMeHa, DPHBOMS 
Wwe K OOpa30BaHHIO HOBbIX MMHepaJbHbIX pa3HOBHAHOcTeH. B pesysbral 
SKCHEPHMeHTaJIbHbIX UccsIeqoBaHui M. Mpo3 (?, ?) Obll CHHTe3HpOBaH ypaH 
cnuHuT — Ca(UOs2)a(AsOa)e-8 H2O uw ero mpou3BoHble, B KOTOPbIX KaJIbUy 
3aMeleH BOAOPOAOM, HaTpHeM HAM aMMOHMMHOK rpynno. Oqnako npupogH 
MHHepasibl MOMOOHOrTO cocTaBa HMKeM elle He onucaHbl. B mocmeqHue ro 
M3 Ypylillbl apCeHaTOB ypaHa BbIABJeHbI [Ba HOBbIX MHHepasa—HoOBadeke 
Mg(UOz2)2(AsOa)2:nH2O0 (4) uw a6epHarutr—K(UO2)(AsOs)-4 H20O (¢). . 

IIpH u3yyeHHu 30HbI OKHCJICHHA HaCTypaHOBO-cysbPUAHOrO pyAonpoaBue 
HHA HaMH OOHapy2KeHa HOBaA pa3HOBHAHOCTb MMHeEpasla—HaTpHeBbIN ypaHo 
CNHHUT, IpHOmMx*KalollHuca MO cocTaBy K CHHTeTHYecKOMy MHHepasy M. Mpo 

PyyjonposBseHHe 9TO TMpvypoyeHo K KapOoOHaTH3HpOBaHHbIM JeBOHCKH 
(beb3HT-Nopdupam 4 ux TypoOpekunam. IlepBuyHad ruyApoTepMabHaA MHHep 
JIM3auHA TpecTaBleHa MpeHMYyULeCTBeHHO HacTypaHOM 4H CysbdpuyaMu, He 
KOTOPbIX HaHOOJIbLIMM PpaCNPOCTpaHeHHeM NMOMb3yIOTCA APCeCHONMPHT, NMpHT, 
rasienHT. Ha HavauIbHbIX CTaqHAX CPOPMHPOBaHHA 3OHbI runepreHesa pH Heo 
CTATOYHOM KOJIMYeCTBE KHCOpOsa B YCJIOBHAX BbICOKOM KHCJIOTHOCTH WMpKy- 
JIMPOBaBIUHX PaCTBOPOB apCeHOMMpPUT passarasica c OOpa3s0BaHHeM peawbrapa 
MH aypulurmenta. B MopepXHOCTHBIX 4aCTAX 30HbI THMepreHe3a apCceHOmUpHT 


okucaasca Wo AsO; x oOpa30BbIBaJICA HATPHEBbIM YpaHOCNHHHT H KOMMJIeKC pas 
HOOOpasHbIxX aPCeHATOB: CKOPOMT, ‘MaHCPuIAHT, MeTalleltHepuT, Tpereput, 
apceHocuyepuT u Ap. Hartpuespit ypaHocnHHHT ABAeTCA HaHOoee pacnpo 
CTpaHeHHbIM BTOPHYHbIM ypaHOBbIM MMHepaJIOM 30HbI OKHCJICHHSA. 

CHHTOHHA TeTparoHasibHan. Pa3mepbl aulemMeHTapHoH sueliku: a = 7,12; 
c = 8,61; a:c = 1:1,2092. Hatpvespili ypaHocnuHuT BCTpeyaeTca B BUe TOHKUX 
KOPOK IO IJIOCKOCTAM TPelHHOBAaTOCTH (eNb3HT-MOpupoB H UX TyPoOpeKkuni 
WIM OOpasyeT CKONJICHHA KPHCTaJIOB B IyCTOTAaX BbINeaHBaHH A BMeLLaloulAx 
nopox. Harpuespiii ypanocnuHut oOpyHo o6pasyer BbITAHYyTbIe TOHKOTAOMHT- 
WaTble KPHCTaJWIbl, AIMHa KOTOPbIX YacTO BO MHOFO pa3 MpeBbllliaer WMpHHy- 
HanOonee Kpynuble KpucTanmbl uMeloT B AuHYy Wo 1,5—2 cm. Unorga Ha6ute- 
Aarworca TaOJIMTUAaTble KPHCTANAb! KBakpaTHOl CPOpMbI, MpescTaBssiouyHe coool 
MICeBAOMOposb! Mo MeTalleivepHTy. B WeHTpasbHbIX YAaCTAX TaKHX KPHCTad- 
JIOB YaCTO COXpaHAeTCA He3aMelleHHbIM MeTalleHHepHT, HMeIOILHA seneHyie 
OKpacky H CoflepxKaliHi BCBOeM COcTaBe Mefb. UacTo yAHHeHHbIe KpHCTaJJIBl 
HaTpHeBOro ypaHOCMMHHTa COOpaHbl B MOCKHe pafMaIbHO-sY4UCTHIe arperarél 
HIM OOpasyior pelleTuaTbie nepenerenua (puc. | u 2). | 

[pau kpucra0B o6bIYHO KOppoOupoBaHbl, YTO He MosBomAeT H3MepHT 
HX Ha FOHMOMeTpe. 

Cnafinoctb no (001) copepmenuas, no (010) u (100) oruernupan. TBep- 
HocTb 2,5. Y]eNbHbI Bec NO ONpeseneHHIO C MOMOMLBbIO MHKHOMeTpa 3,8 
(pile, YeM y ypaHocnuHnta). Lper xKenTO-seneHbIli JO JJMMOHHO- H COOMeHH 
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” 


Puc. 


Puc. 2. Pemeruatpie nepenmeTrenua yAMHeHHbIX 
KpHCTaJIJIOB HaTpHeBoro ypaHocnuHHTa, 8 X 


ypaHocnuuuta. 3: 4 


y 


—— 


Toro. Byeck CTeKIAHHBIM; mo mocKocTaM cnaiinocTH TlepJIaMyTpOBbIii. 
HYeCKH AHOMAJIbHbIM, JBYOCHbIM, OTPHIaTebHbIil, C OUeH® MaJIbIM yIJIOM 
ATeCKUX Ocell. Ng = 1,612; Ny, =1,585 (Bbuue, YeM AIA ypanocnuHuta,yTo, 
HMO, CBASAHO C HEAOCTATOYHBIM KOJIMYeCTBOM BOfbI). MHorja c1a6o m1eoxpo- 
a: Np,— Oecupetupi, Nm u Ne— xen- 
. ApPKO JIOMHHECHMpyeT B yubTpacbuo- e 
BHIX JYUaX MKeJITOBATO-3eIeHbIM IBe- 
, KaK OTeHHT. 
KpuBaa HarpepaHua HaTpHeBoro ypaHo- 
HUTa MIpHBefena Ha puc. 3. OHAOTepMu- 
“HH appekT B MHTepBase Wo 200° coor- 
TBYeT BbIJeeHHIO KPHCTaJVIM3alHoH- 
BOJIBI. 
PeHTTeHOCTPYKTYPHbIM aHaJIH3 BBITOVI- 
M10 MeTOJy MNOPOWIKOB Ha MeJHOM HeOT*PHIbTpOBaHHOM H31yyenun. Mex- 
CKOCTHBI€ PaCCTOAHHA MpHBesenbl B TaOn. l,rye AA CpaBHernusA aHbl MexK- 
CKOCTHbI€ PaCCTOAHHA AIA HCKYCCTBEHHBIX MHHepasos M. Mpos. 


Puce. 3. KpHBasd HarpeBaHud HaTpneBore 
ypanocnuHura 


VAG aii 4 
MexmaockocTHble paccTOsHuA ypaHocnunuta 


TPHEBHIIi Harpnesnrit KavsbiHepplit Harpueespiit Hatpuespiti KasbuHespiit 
ee 2 eT ON earesiponau, l\ereteaaposae’, [on 7eanocummnrs tf Upeeco es 
M. Mpos EPEpOnHETE HBIH M. Mpo3 HBIH M. Mpos panes Hpbi M. Mpo3 
ee 

n I d|n I d|n UG d|n ih d|n I a|n le 
_ 10,66 2 — — 1,408 5 1,423 3 1,414 0,5 
_ 9,44 4 _— _ —_ 3 1,386 { 1,384 0,5 
2 10 8,48 10 8,85 10 1,370 = 1,370 5 == — 
-- 6,76 1 — — — — 1,352 3, 1,361 0,5 
— 6,04 3 — _ — - 1,329 2 _— — 

4 7 5,45 7 DOL 6 — — 1,812 2 — = 
1 6 5,04 3 5,10 Of _ — 1,277 3 — — 
ad 4,78 4 — — — — 1,260 4 — = 
_ 4,34 5 _— _— — — 1,255 4 — _ 
7 5 4,27 4 4,40 2 _— f215 3 — - 
3 0,5 3,95 2 _— — _— — 1,204 38 _ _— 
3 9 3,68 10 3,74 5 — - 1,187 { — — 
5 u 3,558 6 3,59 %) — — 1,174 3 — _ 
rf 8 3,292 9 3,34 8 — — 1,164 4 _— — 
7 6 2,984 6 3,02 4 _ — 1,157 2 _ — 
A #2 2,752 2 _— — — _— 1,135 3 — _ 
A 6 2,673 7 2,68 1 — — 1,118 1 — — 
5 4 2,967 5 _ — _— — heebla 1 _ — 
: 4 2,513 5 2,55 & _ — A095 1 _ _— 
) 5 2,419 6 2,44 4 _ _ 1,086 3 _ _— 
) 4 2,297 4 2,29 3 — ~~ 1,064 2 -- _— 
| 4 2,253 4 - — _ ~ 1,046 1 _ _— 
: 4 2,195 2 2,20 2 —_ _— 1,032 4 = — 
5 2,139 5 210 2 _ — 0,997 2 = — 

| 5 2,082 5 2,10 2 _ — 0,9869 1 — — 
7 6 4,987 8 1,945 1 _ _ 0,9796 1 _ - 
6 3 1,934 4 _ - _ — 0,9732 1 _ _ 
4 4 1,837 9 = _ _ - 0,9508 { _ a 
7 4 4,800 3 1,805 5 _ — 0,9304 1 —_— _— 
1 4 4,784 3 = - _ = 0,9239 1 — — 
= 4,747 2 1,755 1 _ — 0,9105 2 — — 
_ 4,732 2 —_ —_ _ — 0,8892 2 — = 
_ 41,(96 1 1,704 1 —_ - 0,8755 1 — _ 
_ 1,683 | _ — oa — 0,8677 2 — _— 
6 7 1,634 8 1,624 3 — _— 0,8620 1 _ —_ 
8 4 4,596 3 1,608 3 - _— 0,8556 2 — _— 
1 6 4,561 6 4,575 3 _— _ 0,8421 il _ _ 
_ 1,519 1 — — _— =_ 0,8196 2 _ — 
=~ 4,496 1 _ _ — — 0,8030 1 _ _ 
= 1,484 2 —_ — = a = = 
— 4,454 2 —_ — = — = te 


ONOCTABJICHHE MEXKIVIOCKOCTHBIX PaCCTOAHHHM MOKa3bIBaeT, ITO TPH 3ame- 
(1H B YpaHOCHWHHTe HOHA KasIbUMA HOHOM HaTPHA, HMCIOULMM MeHbUIHH HOH- 
paguyc (RiCa2* = 1,01; R\Na* = 0,98), nponcxoquT coKpaljenue pa3- 
3JIEMCHTapHOK AYeHKH CTPyKTypbl KpHctanua. B mpHpOqHOM HaTpHeBOM 
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YPaHOCIIMHUTe OCHOBHDIe MexKIVIOCKOCTHbIe pacClOAHMA SaHHMaIOT T1pOMex, 

TOUHOe MOMOKeHHe MeEXAy TaKOBbIMH AVIA CHHTETHYCCKHX UYHCTO HaTPHEBOI 
HM. UMCTO KaJIbliweBOro CcoeMHeHHH. 

[Ip MuKpOxXHMHYeCKOM aHasIM3e MMHepavia nosy 4eHbI cneqyicme pesya 

TaTbI (Ta6m. 2). 

Mopmyuia mMuHepana (0,6 NazO Hf 0,3 CaO)- (0,9 AseOs + 0,1 P2Os)-2U0; 

5,2 H2eO ua (Na,Ca)O- (UOs)eI(As, P)O,]2-5,2 H:0. Muuepa 

npecTaBaerT Cobol ypaHOCcnHuHT, © 

TaOnuna 2 KoTopoM 2/, oOulero cofepxKanua Cal 

3amemeHo Na2O, a yacTb As2Os samen 

Ha PeOs Np 3HadHTeJIbHOM HO. Tip 


9 ' .| Moa. on. 

Onngmits |. Bee %) Moma (ROARS. | MOA OTH: «cg ientL1O) 2k a OmMeG ror. 1 ann 
CHeKTpaJIbHOM aHasIN3e B HaTPHeBO 
UO, 58,29 | 0.204 2 ypaHOCHWHHTe OTMeyaIoTCA He3Haul 
AaO, Spe aLT gino POAOR 1 TebHbIe mpumMecu Pb, Zn, Mo, C 
SiO, 2,39 | 0,040 
Al,O, 0,91 | 0,009 Zr, Mn. i E 
Fed, 0.57 | 0,004 [lpupoguplit naTpHeBblit ypaHocnu 
a ’ ’ 

MgO e 0,097 { jlerKO pacTBopseTcA B pa3OaBseHH 
a a KHCIOTaX HM B pacTBOpax coJpI. 
+H.0 3.49 | 0,194 BaHH TO ypa 
27° 3:49 | 0.44 0,507 5.2 O6pas3o0 e€ HaTpHeBoro yp HOCTIE 


HUTa IIpoTeKaJIO B NOBEPpXHOCTHBIX Y% 
TAX 3OHbI OKHCJICHHA, Pe UMPKyJIMpoB 
JIM ca60 WleOUHbIe THApoKapOouaTH 
HaTPHeBO-KaJIblMeBbie pacTBopbl. MctouHuKoM HaTPpHA B MOBeEPXHOCTHBIX P 
TBOPAaX CJIYKUJIM BMEWLaIOWve NOPObI—eb3uT-Mopmupbl WH ux TydcOpekaw 
B KOTOPbIX pH XHMHYCCKOM aHasIH3e OOHapyxeHoO Wo 7% NazO. KucmoTHoe 
WM COCTaB NOBEPXHOCTHBIX PaCTBOPOB B pasIMYHbIX YYACTKaX 3CHbI OKHCJeH 
CO BPCMe€HeEM MOTJIH M3Me€HATbCH, YTO TIPHBOANIO K paspyIleHHIO HaTpHEBO 
ypaHocnunnta c oOpasoBanvem apcenocuseprta, COpasyKmero nceBzomophoe 
no ypaHoBou caoyKke. HaOntoqanocb Take 3amMelleHve HaTp¥eBOrO ypaHoch 
HMTa TOHKOMFObYaTLIM ypaHodaHom. . 


CyMmMmMma 99,92 | 


YIoctynna0 | 
12 XII 1956 


~~ h-aeerwtr eee 


UMTHPOBAHHAS JIMTEPATYPA © 


‘Cc. Frondel, Am. Miner., 36, Ne 9—10, 671 (1951). 2M. Mrose, Am. Miner 
36, No 3—4, 322 (1951). 3M. Mrose, Am. Miner., 388, , No 1!—12,;, 1157 (195 
«M. Thompson, Ballin ra the Ee. B. Gross, Am. Miner., 41, NM 1-2, 82 (i 
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ITETPOrPA®H A 


a 


A. A. KOTEJIBHHKOB, T. T. PAXFOWIKHHA u JI. A. JMATPHEBA 


TJIMHUCTBIE MHHEPAJIbI B OTJIOKEHHAX KEJWIOBEHCKOrO 
BO3PACTA CAPATCKOH ONOPHOM CKBA)KMHbI 


(ITpedcmaeseno akademuxom H. M. Cmpaxosoim 26 XI 1956) 


Kak ycTaHoBjeHo M0 JaHHbIM rayOoKoro OypeHusA CKBaxKMH, pa3sBepHyB- 
roca c 1946 r. na Tepputopun MosjaBuu, ocak 1opcKoro BOspacTa B yKa- 
{HOM PerHOHe HMEIOT 3HAUHTEJIbHOe PaCNpocTpaneHnHe HW AOCTHFAIOT B OT{eVIb- 
X mecTax MomHOCTH Oouee 3000 m. IlomyueHHble B pe3symbTaTe O6paborKH 
repasos OypeHHA aHHble NOSBOMHH YTOUHHTb TeKTOHHKy (!), paspaGoraTb 
AaTHTPacpHto H OXAPAaKTepH3OBaTb AMTOMOTHYeCKHH CocTaB (?, *) };WpPCKHX OT- 
KEHHH JJaHHOrO PerHOHa, OAHAKO TVIMHHCTHIe OCAKH C MHHeEpasorMyeckon 
)POHBI AO CHX NOP OCTaBaJIHCb COBePpIIeHHO HeOXapaKkTepH30BaHHbIMH. 
Crapascb BOCMOJIHHTb HMerIollulica B 3TOM OTHOLIeHHH Mpo6es, Mbl 10 Ma- 
Hallam OypeHuaA CapatcKoli OnopHOH ckBaxuHb! Ne 1 npoBemu Muvepasorn- 
*KOe H3y4eHHe BCKPBITHIX CKBaKHHOH B HMHTepBase 879,24—973,0 m ran- 
CTBIX OCAJKOB MOIIHOCTLIO B 93,76 M, MpeACTaBJIeHHbIX OTJOXKCHHAMH Kedl- 
BeHCKOrO Apyca. 
Inuuuctad Towa KesoBelickoro Bo3spacta B CapaTcKoH CkBaxKHHe (pu. 1) 
OJIBIIHM CTpaTHTpapuyeckuM MepepbIBOM 3aJleraeT Ha pasMbITOH MOBepXHOCTH 
)XHECHJIYPHHCKHX OTIOKeHHH. HwKHAA rpaHHlla KeJJIOBeHCKHX OTIOMKeHHH 
OBOAUTCA TO pesKOH CMeHE JHTOJIOrHYeCKOFO COCTaBa MOpOA: TeMHO-CepbIx 
KPOSCPHHCTHIX JOJIOMHTHCTHIX CJIaO0-rIMHHCTbIX H3BeCTHAKOB BepXHero 
Typa CBeTJIO- H TeMHO-CepbIMH MepeMeCHHO H3BECTKOBHCTHIMH TVIMHaMM Kell- 
sen. BepxHaAd TpaHulla MpOBOAUTCA yCNOBHO 10 pesKOH CMeHe TeMHO-CepbIx 
SIKHX BASKHX YJIMH TeMHO-CepOH YIJIMHHCTO-H3BeCTKOBHCTOM MOposon OKC- 
DJI-KHMepHKCKOrTO BO3pacTa, MepeloHeHHOH 2XKee3HCTbIMH OOJIMTaMH 
<PYNHBIMA PaKOBHHaMH MemewMnoy. BooOuje no BHeWHeMy OOMKY TJIMHbI 
IJOBEHCKOLO BO3PacTa JOBOJIbHO OMHOOOPasHbl, 34a HCKJIOUCHHEM HaxOK ens 
UX PAla TOHKUX MpOcmOeB H3BECTHAKOB, MeCYaHHKOB UM aseBspomHToB. Momi- 
‘Th H3BeECTHAKOB H3MeHAeTCA OT 0,36 Zo 0,68 mM, mnecuaHHKoB —orT 0,07 jo 
2m u aneppomuToB—orT 0,5 yo 1,12 M. 
Ilo cocraBy rMHUCTbIX MHHepasoR TOMMa KeJIOBeHCKHX OTIO*KeHHH B Ca- 
KOH CKBaKHHe pa3yemmeTcA Ha Be HePaBHOMOL[Hble NauKH: HHKHIOIO 
‘HTeppane 973—-944 m moulHOcTbIO B 29 M HM BepXHIOIO B MHTepBasie 944— 
24 mM MomlHocTbIo B 64,76 M. 
JIutonoruyecKH HW2KHAA MadKa COCTOHT H3 YepeOBaHHA MpocoesB cepou 
eMHO-cepoli NepeMATON, c 3epKaJIaMH CKOJbKCHHA, HepaBHOMepHO KapOouat- 
[, KUPHOM cwOMMCTOH TIMHbI C Mpocnosmu MouTH yepHOli KapOoHaTHO! 
TIKOH CJONHCTOM PIHHbI WH PIMHHCTbIX OUCHb MOTHBIX H3BeCTHAKOB. TMHbI 
epxKaT YIJIMCTO-pacTHTe/IbHbIe OCTaTKH, MesKy1o cpayHy (Popamunudeppl, 
1KHe AMMOHHTHI, OCJIEMHHTbI WH MeeUHMOAbI) H NATHA OMKeNe3HeHHA. 
Tlox nosapH3alHOHHbIM MHKPOCKONOM IvIMHWCTaA Macca HMeeT MeJIMTOBY!O 
YKTYpy, CNOMCTYIO TeKCTYpy HM MOUTH eMMHy!0 ONTHYeCKy!O OPHeHTHPOBKY 
THU. OrmeveHnaa B pale HHTepBasIOB TIPHMeCb aJleBpHTOBOTO MaTepHasa 
WICTABJIeHa TOeBLIMH IMaTaMH, KBaplleM H CuJIOJOH. 
Mernaenopsm rosy6pmm (MI) rnvubl HY>KHel WaykKH OKpallMBarorca B (pHO- 
ORO-CHHHe TOHA, IpHyeM HanOomee TeMHbIe pasHOCTH He MeHAIOT OKPackH 
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oT qobapnenua KCI, a y Oosee CBeTVIbIX pasHocTeli Okpacka MeHseTCA AO Te 


yy6oro wupeta. ; a 
5 B uMMepCHOHHbIX KHAKOCTAX arperaThl OPHeHTHPOBaHHbIX YaCTHI y MepBbM 


pasHocTeli PMH MMeIOT MIpeHMYleCTBEHHO TeMHO-Oypylo OKpacky, H3OMeTPHUHY! 


B|°" Vo Toe] e [ee] e [ool | 


MS>+KCL 


Se oe ees 


VEDA i = pe) ee Ce = | ETE 


. 
| 
n= =| | a m7) : 
: 


Puc. 1. Teonormueckui pagpe3 Keorelickoro sapyca CaparcKo# onopHoli 

CKBaxnubl Ne 1: 7 —ranubl, 2 — ruiuHbl H3BeECTKOBHCTHIe, 3 — NecuaHn- 

KH, 4—MecuaHHkKH TIMHUCTbIe, 5 — H3BeECTHAKH, 6 — M3BeCTHAKH ONO- 

MHHHcTble rmvHUcTbIe, 7 — ONOMUTHI, 8 — aneBPoMThI, 9 — xxeNesucTHe 

oomuTbl, 10 —necuanble ranbKu; gd — puonerToBblli, gb-c — duomeroBo- 

CHHHH, C—cHHUM, c-e—cHHe-romyOou, e— rojwy6oH, e-3 — romy6o- 
BaTO-3eJICHbIM, 3 — 3eJICHBIM 


tbopMy HM MloKasaTenm mpenoMieHuaA: vor 1,581, Ne = 1,574, ee N, = 
= 0,007*, Y proppix pasHocteli rviIMH OKpacKa arperaToB cBeT0-Kopu4HeBad 
MPeHMYULECTBCHHO YJVIMHeHHad (POpMa HK OKasaTenM mpesomiecnus: Ni = 
Ti Wolo: NV, = 1,568, NN = 0,018. | 
Tloq 9eKTpOHHbIM MHKPOCKONOM TeMHbIE pa3HOCTH COCTOST H3. MeuKW 
HeOO/IbINOH MAOTHOCTH OOOMKOB MCeBAOTeKCarOHaJIbHbIX YelyeK KaOWMHAT: 
C BapbupylolleH, HO NOAYMHEHHOM MpuMecbioO Oosee TOHKHX ca6oyMHeHHBE 
MlaCTHHOK THApocuog. B Ooee CBeTJIX: pAaSHOCTAX PIHH COOTHOWeHHe KOMMO 
H€HTOB MCHAeTCH, UTO HECKOJIbKO OTparxkaeTca H Ha MOpdosOrHH. YacTHuL. 


* Ontuueckue uccleqoBaHua mpopogzunuch A. C. [lep6aKoxoi. 
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Yiasannnie 3aKOHOMEPHOCTH MOATBepxaloTcH HW PeHTTeHOCTPyKTYPHbIM 
1H30M. TeMHbI€ pa3HOCTH TMH Ha peHTreHorpamMax uMeloT HaHGovlee 
/CHCUBHBIMH JIMHHH KaomHHUTa: 7,11; 3,573; 2,339; 1,493 A neGonee cna6biMH 
IMM rupoc.mog: 9,91; 4,95; 4,48; 2,843;2,398;1,507 A. Jina cpermpix pa3HocTeH 
tOoulee MHTCHCHBHBIMH SABJIAIOTCA JIMHHH THuApocmoy: 9,88; 4,94; 2,970; 
36; 2,366; 1,519 A—un HecKonEKo Gomee CaObiIMH—sauHHH KaomuHHUTa: 7,02; 
Bo; 3,875; °3,533 A. 

Hyxune 16,5 M BepXHeli 1auKH NpeAcTaBseHb! TeMHO-Cepolt NAOTHOH Kpenkolt 
KOH C SCPKalaMH CKOJbKCHHA CJHOAMCTON PIMHOHY CosepxKallel BKOUeHUA 
sECTKOBHCTON TIMI, YIIHCTO-pacTHTe/bHbIe OCTATKH H 2KeIE3HCTYIO PavibKy. 
Toy Mukpockonom rivHnctad Macca HMeeT NeAHTOBYIO fH aleBpOreUTOBY1O 
)YKTYPy, ClaHWeBaTy!0 TEKCTypy H COCTOHT M3 YaCTHL, HMEIOWINX, TaK %Ke Kak 

HMKHeH Nayke, MOUTH EAMHY!O ONTHYeECKy!Io OpHeHTupoBKy. V3 anespuro- 

0 MaTepHasla MpHCyTCTByIOT MOweBbIe IUNAaTbl, KBapW, CepHUUT, MYCKOBHT, 
PHT MU eHHHUHbIe 3epHa WHpKOHA HW pyTusa. 
Bane Bplgensetca 10-mMerposBbilli Npociolt cBeTO-cepoi CHJIbHO aneBpuTH- 
HM CJNOAMCTOH TIHHbI, Me€CTaMH OKese3HeEHHOH HW KapOonaTHOH. Tnnnuctas 
>Ca M10J| MHKPOCKOMOM HMEeeT aJIEBPONeUTOBYy!O CTPyKTypy H CJIOHCTY1O TeK- 
mpy. AneppHToBbid MaTepvall YepefyeTcA C OCHOBHOM TIMHUCTOH Maccoi 
IpeAcTaBsieH MOeBbIMH WinaTaMH HW KBapliem. 
OctaibHaa “vacTb BepxXHeli MadKH MpefCTaBseHa TeMHO-CepbIMH TIVIOTHbIMH 
eNKHMH %KHPHbIMM, Me€CTaMH BASKHMH, CJIIOQHCTLIMH WH B pale HHTepBasOB 
2BPHTHCTBIMH PiMHaMH. I'HHbI — KapOOnaTHble, 3a HCKOYeHHeM 7-MeTpOBOr 
OCJIOA B CaMOH BepXHeH YaCTH NauKH, HM COJep2%KaT MaJOMOLIHbIe MpoOcsON 
3€CTHAKA, MecuaHHKoB UW asleBpomuToB. [lof MuKpocKonoM ruiMHucTaa Macca 
TOM CJIyYae MOUTH aHaOrMyHa yoxXe ONMCaHHOH 43 HuKHeM YaCTH MauKH. 
Tlopogpi, cuiararoulve BepXHio1O MaudKy, 3a HCKJIOVeEHHeM BepXHero HeKap- 
HaTHoro mpocaos, MI ‘oKpatmBaroTtca B (bvoseTOBO-CHHHe TOHa, MeHSIO- 
1ecaA JO rouyObix C 3eJeHbIM OTTEHKOM OT AOOaBseHHA KCI, uTo xapakTepHo 
A THApocmol c npumecwio Celiqennuta. OOpasubl u3 BepxHero mpocaoa MI 
pacHuucb cpa3y Ke B romyOok uBeT H Jan Ooulee 3eeHbIe TOHA MOcuIe O6aB- 
Hua KCl, uTo cooTBetcTByeT yxKe NpeoOaqaHuio SelijenmuTa C MpHMecbio 
Wpocso04. 
|B uwxKueli YacTH BepXHel NMauKH arperaTbl OPHEHTHPOBAHHbIX YaCTHIL MMEIOT 
2JITbIL, C 3eJICHOBATbIM OTTCHKOM UBeT, NPCHMYLIECTBEHHO YJJIMHeEHHY!O (opMy 
loka3aTeiw pesOMeHua: NG 1580: N, ==) 1500; Nie i SOU. 
Boe no pa3spesy y arperaToB HaOslofaioTca pacilenmeHuA Ha KOHUWAX 
‘YaCTHYHO BOJIOKHHCTOe CTpOeHHe, ITO yKa3bIBaeT Ha yBeMYeHHe TpuMecu 
Hjenmuta. [loxa3aTetH NpesoMMeHHA AIA STHX CyyaeB TakoBbl: N,’= 1,583, 
>= 1,565, N,’—N,'= 0,018. 
-Tloq 29eKTPOHHBIM MHKPOCKONIOM B MpenapatTax OOpasoB 43 BepXHeH mauKH 
ONOaOTCA TIPeHMYeCTBEHHO MeJIKHe TOHKHe YJIMHeHHbIC H H3OMeETPHUHbIE 
JIOBATbI€ MaCTHHKH THApOcMOA, OTHOCHTebHO HeOO/bINOe KOJMYeCTLO 
HKHX OOJIOMKOB MICeBAOreKCaroHaJIbHbIX YelyeK KaOJMHUTA, a TaK2Ke EMMHHY- 
I€ KPYIHbIe MJIOTHbIe WeCTOBaTble KPHCTasIbI rasyasuTa. Ha cHuMKax Ha- 
FOMAIOTCA TAK2Ke OTHOCHTeEMbHO KPYMHble MJIOTHBIe YACTHIUbI C PaSMbITbIM KOH- 
poM, OTHOCHIMecH K HepasOyxalollemy Oe enmuTy. KomuyectBo arperarTos, 
JA MO CHHMKaM, YBeJIMUMBaeTCA K BEPXHHM WaCTAM TauKH. ae 

PeHTreHOCTpyKTYPHbIM aHasIH3 TIMH BepXHell NayKH MOKasaJ MpHCyTCTRHe 
Apocuog 0 munusm 9,91; 4,48; 2,458; 1,504 A u B moquMHeEHHOM KosuueCTBe 
OjMHUTa—no mMHHAM 7,07; 2,574; 2,281; 1,492 A. Ormeyennaa Apyrumu 
TOaMU puMecb OelifenmuTa He WaeT Ha peHTTeHOrpaMMax JOMOJIHTEJIBHBIX 
HUM, T. €. JAaHHaA pasHOBUAHOCTh Oe enMuTa He UMeeT HHAMBUJY aU3hpOBaH- 
HM KPHCTAJJIMYeCKOH pelleTKH. 

IIposegenuoe M. A. Typepuyem uccwefopanve oOpasua Ne 357 Hepas- 
xXaioulero GOelijenmuTa U3 OJIMPOWeHOBbIX OTJO%KeHHH KasgzaxcTana, ONH- 
qHoro M. ®. Buxysnopoli (4), Take He JaiO JONOMHNTeIbHBIX MH Tin- 
CTbIX MHHepasioB, KpOMe JIMHHM TuApocio HW KaOMHUTA. 
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Usyy4eHHad HaMu B CBO OYepesb MOpHoOrMA TacTH o6pasua Ne 397 M py 
rHX CMY MOMOOAbIX 3aCTaBJINeT CUHTATh NaHHy!O PasHOBUAHOCTb Oe Tem MT, 
HpowyKTOM onpesevieyHol cTaqMH W3MeHeHHA OOJOMOYHOH H3OMeTPH4IHO-IiWIa 
CTHHYATOH pa3HOBHAHOCTH FHApocuoy,— CTaqMH, XapakTepH3ylOWleHCA OTCYT 
CTBHeM W3MeHeHHA B KPHCTAaJWIMYeCKOM CTpOeHHH MCXOAHOrO MaTepHaula. — 
_ Takum o6pa30M, HWKHAA Magka KeJJIOBEHCKUX OTJIOKCHHH ABMACTCH Kao 
JIMHUTOBOH C He3HauHTebHOM MpuMecbio ruApocmo_. Ofnako B AByX Mpc 
CJIOAX KOMMYECTBO THAPOCMIOMb! YBEMIMBAeTCA HACTOMbKO, UTO OHA CTAHOBUTES 
mpeoOmaqatouluM KoMMOHeATOM. Kpueble OKpalluBaHHa B Mpeseax STOK MayKl 
UCIIbITDIBAIOT YacTHle KoNeOaHHA, UTO OTparxkaeT.(°) HMEBLIMe 3[eCb MECTO Pe3KH 
H3MeHeHHA YCIOBHM OCaKOHaKoneHun. KaomMHuT Wake B HavOoee 4HCTbI 
oOpasiax MpescTaBJieH MesIKHMH HeEOOIbUIOM MIOTHOCTH CerKa OKATAHHbIMH OC 
JIOMKaMM MICeBAOreKCaroHaJIbHbIX YelllyeK, T. €. ABJIACTCH OOJOMOUHDIM Tepe 
OTJIOXKCHHBIM MAaTepHasJIOM, HepeHeCeHHbIM Ha JOBOJIbHO OoOJIbIMOe paccTOAHHe 
Bepxuaa mauka ABIAeTCA MpeMMyUleCTBCHHO THApOcsOANCTOH C TIpHMech 
KaOJIMHHTa u Oelenmuta. OTHOCHTebHOe KOJIMYeCTBO NOCeAHerO YBeJIM4d 
BaeTCA CHHU3yY BBePX, MW Ha rpaHue C OKCPOpA-KHMepHAKCKUMU OTJIO*KeHA 
SeienIUT CTaHOBUTCA MpeobaqarouluM KOMMOHeHTOM. THApocmosbl MpeAcrat 
JI@HbI TO BCeMY pa3pe3V YAIHHEHHbIMM ayTHreHHOro NpoucxowksenuaA (°) mM 
CTHHKAMH C CYIIeCTBEHHOH MpHMeCbIO H3OMeCTPH4HO-NNaCTHHYATHIX THAPOCAK 
O6JIOMOUHOTO MpOHCXxo*KJeHuA B BepxXHel nNayKe. Kao.IMHHT, KOMMYeCTBO KE 
TOporo HeCKOJIbKO YMeHbIaeTCA BBePX NO paspe3sy, MpHCyTCTByeT B BepXHE 
mauke B BUJje OUCHb M@JIKHX TOHKHX OOJIOMKOB. 

Bo3pactaHue upumecu OeliqenmuTa K BePXHHM YaCTAM Ma¥KU CBA3AHO, 
BceH BePOATHOCTH, C lepepaOoTKOH XJIOPUTa, KOJIMYeCTBO KOTOpOrO, KaK TOK 
3a10 H3y4eHHe LWMPOB, AOBOJbHO 3HaYHTeJIbHO B HMXKHeli YaCTH A yMeHbIUaere 
BBepX MO pa3spe3y. AHaNOrHUHble KOJIMYeCCTBEHHbIe COOTHOWUCHHA MeKAY XJ0 
PHTOM H OeliqensuToM HaOstogann JI. M. Cyneimanos u H. B. [aman mp 
H3Y4eHHM COCTaBa TIMH MpOAyKTHBHOM TomutH BakuucKoro apxunenara {1 
Kak BHAHO NO KpHBbIM OKpalliMBaHHA, HMeIOULMM B Tpeyesax BepXxHelt aGK 
CrOKOHHbIM XO, HAKOMJIeHHeE OCAAKOB 3TOM TOJILH MpOHCXOAUIO B YCTOHUHBE 
(PH3HKO-XHMHUeECKHX YCJIOBHAX. 

VicTtouuHuKoM CHOCa SABJAUIHCb, O0-BHHMOMY, YTOPHbIe COopyKeHH 
JloOpymxu. SepHa kapOoHaToB B IVWIHHHMCTHIX OCaqKaX MpesCTaBJeHb 
YqaCTHUaMH 3HaYHTebHO KpymHee | uw, MOCKOMbKY PM BbI-eNeHHN dpaKkUeh 
MeHbIe | w KapOoHaTbl B HHX MOUTH He OTMeUAaJIHCb. 

Takum OOpa30om, dOpMHpoBaHHe KeNOBeliCKOH TIHHUCTOH TOMA MpoHe 
XOJMJO B peSy/bTaTe CeAHMCHTALHA MeJIKOOOJOMOUHOLO MaTepHasia B OaccelHe, 
TpOJOuKAaBLIeM, HECMOTpA Ha cCMopaquyeckHe NOAHATHA (O 4eM CBHeTeME 
CTBYIOT MAJIOMOIILHbIe MPOCJIOH H3BECTHAKOB H NeCYaHHKOB Cpeh OAHOPOHBA 
TIME), MOCTeMeHHO yruyCHTbCA B TeYeHHe BCero KeJLIOBeHCKOrO BpeMeHy, 
B CBA3H C YM HCTOUHMK CHOCA NOCTeNeHHO yaAJICA HB Oacceline mponcxoguse 
HakONJeHHe BCe Ooee AHChepcHoro H K KOHLY KeoBelickoro BpeMeHH axe 
3HaUHTebHO XHMHYeCKH MepepaOoTaHHoro MaTepMaaa. i 


Beecow3Hplli Hay4yHO-HCcTeqOBAaTeMbCKHH Tloctynnac 
reOOro-pasBeOuHbI HeETAHOH HHCTHTYT 26 XI 1956 
IMTHPOBAHHAMA JIATEPATYPA 4 


1T. M. ABaun ecau, Usp. AH CCCP, cep. reon., Ne 1 (1954). 2. M.CyxapesBud, 
Yu. 3am. Kaumesck. yHus., 19(1955). % Tl. M. Cyxapesuu, H3s. AH CCCP, cep. re 
Ne 3 (1956). *M. © Buxky.a.osa, Tp. BCEFENW, coopn. 2 (1950). 5H. E. Beg 
HeeBAa, M. ®. BuxkyaoBa, Mertox uccneloBanuaA TIWHUCTHIX MHHepasioB C MOMOLL 
KpacuTeeH H ero MpHMeHeHHe B wHTONOrHH, M. 1952. ®M. © BuxywoB 
OeKTPOHHOMHKpocKonuuecKkoe uccmefoBaHue run, 1952. 7 7. M. CyaelimanHos 
H. B. Mauwtaau, Toxa., AH Asep6.CCP, 9, Ne 11 (1953). 
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IIETPOFPA®HA 


Jl. E. WITEPEHBEPT 


TPOTPA®HYECKHE THIMbI AHTPALLMTOBbIX YIMVJIEM CPEJHErO 
KAPBOHA JJOHBACCA 


(Tpedcmasaeno axademuxom H. M. Cmpaxoésim 17 XII 1956) 


[lerporpaduyeckoe crpoenne antTpattutos JlonOacca, 3aHuMarollux Kpalinee 
ovwkeHHe cpelu HanOoJlee MeTaMOp*u30BaHHbIX Yrsieli, H3y4eHO BecbMa CJla- 
HisBecTubl JIMIb CHHHYHbIe PaOoThI, BHITIOIHeEHHbIe Ha OTJeEbHBIX OOpas- 
yrvieH MH HMerollve B OCHOBHOM MeToyMy¥ecKoe 3Ha¥eHHe (°, 8, *). Hamu 
2pBbIe ObWIO H3yYeHO CTPOeHHe PAJa YFOJbHBIX IaCTOB B SyeBcKom, XpyctTaub- 
M, Kpacuo-Cyuackom, Boxoso-PoBexelkom, Jlom2KaHcKomM, TyKoscKom, 
‘cBeTaeBcKoM, I[llaxtuHckom palouax. Bcero uccsieqoBanHo 50 maxTommacros. 
WMeHeHHaA HaMH MeTOAHKa H3yYeHHA aHWVIHM(POB aHTpalluTOB MOA MUKpo- 
YOM C MOMOI{bIO NOJAPH3OBaHHOrO OTpPaxKeHHOFO CBeTa TaKXKe HeCKOJIbKO 
fimuaeTca OT MeTOJOB, MpHMeHABIUNXCA paHee (°, °, 1°, 1715). Tlonoxenne 
) BHOHEe CKpellleHHbIX HUKOJeH MpH paOoTe c MuKpocKoriom MII-5 un MMH-4 
2THTaOCb He TOJIbKO MOBOPOTOM IMOJIAPH3aTOpa, HO H MOBOpOTaMH aHaIH3a- 
Ja HW ONAKHJJIOMHHATOpA. ITO LaBasIO BOSMOKHOCTh MO YIaTb HIHTEMHbIH (OH 
), WIM pa3JIMUHbIe UBeTHbIe Ip@eKTHI, YTO B CBOIO OYepeb MO3BO/IAIO YeTKO 
JIMYUaTb CpeH OCHOBHOH MaCCbI *iOSeHH3HPOBaHHble, TesMPHUHPOBaHHble U 
THHH3MPOBaHHble KOMMOHeHTHI (cM. puc. | a). M3y4ennio crpoeHusa anTpa- 
OB MpeeCcTBOBAJIO BbIABJIGHHe H3MCHeCHHA BHAMMOCTH MHKPOKOMMOHEHTOB 
MpOXoOAAlleM HW OTpaxKeHHOM CBeTe NO MHKPOCKONOM IIpH yBeHUeHHH CTe- 
HM MeTaMopdu3Mma yrvieli OT JJIMHHOMMAaMeHHBIX K aHTpalluTaM. OTO NOsBo- 
0 6oulee YBePeHHO MOAXOMHTh K BbIeeHHIo NeTporpaduyeckuX THIMOB aHTpa- 
TOBBIX yruieii. B pesyabTaTe HCCIeOBaHHA MBI IPH K BbIBOLY, YTO BCe 
TPauluTH NokpaslerAercsA Ha ABe rpynmbl: ryMyCcoBble H CamporesieBble, pesKo 
qHualolluecd MO XapakTepy MCXOAHOrO paCTHTeJIbHOrO MaTepnaua. 
TymycoBpe antTpauuToBbe yrua x. Cpequ ryMycoBbix anrpa- 
TOB BbIeIAIOTCA Jtea Kacca: 1) yrum ¢ mpeoOaqannem cpelu PopMeHHBIX 
EMCHTOB JpeBecHbIX (pparMeHTOB Hi 2) yran Cc MpeoOaqanvem cpeyn csopmex- 
X 9QJICEMeHTOB OOOONeK CHOP, pasIM4aroulHecH MO WCXOAHOMY MaTepHaJy 
<apakTepy ero pasjoxenua. [loxpasqemeHue BHYTPH KMaCCOB Ha THIIbI OCHO- 
BasIOCb Ha COOTHOLICHHH MexKAY OCHOBHOM rea MPuILMpOBaHHOH MaccoH , C OJHOH 
)POHBI, H TpeBecHbimu (parMenTamu (resHpHIMpOBaHHbIMM H (plo3 CeHH3Hpo- 
HHBIMH) WIM O6OOUKaMH Crop —c ApyroH (cM. TaOw. 1). 
Cpeiu OCHOBHOH resMpuMpoBaHHON Maccbl Kacca yrwleH, Y KOTOPbIx Cpequ 
PMCHHBIX 9JIEMEHTOB MpeobataloT ApeBecHble (parMeHTh!, BeCbMa “WacTHI 
yYKTYPHbIe yUACTKH, MpekcraBlAwijHe Cobo CKOMNeHHe TECHO MPHKATBIX 
yr K Apyry, HeACHO OKOHTYPeCHHBIX, BbITAHYTHIX IO HaCJIOCHHIO, MOTePABINUX 
10 HHIMBULYAIbHOCTS TesHpPUUMpOBaHHbIX (parMeHToB. Cro3eHH3sHpoBaH- 
e (parMeHThI B OCHOBHOM MpeCTaBJIeHbI C1a00 (pIOs3eHH3HPOBaHHPIMH PasHo- 
imu. CpeMH KYTHHH3HpOBaHHbIX (OPMeHHBIX  9JIEMeCHTOB Oomee acta 
THKyv1a. 
Jina yraeH, y KOTOpbIX CpeqH POPMeHHEIX 3JIeMCHTOB mpeo6.1aaior o6ou104- 
cnop, XapaKTepHO OfHOpOAHOe CTpoeHHe OCHOBHOH reaHHULUpoOBaHHoH 
Schl. CTPyKTYPHble yUaCTKH BCTPevaioTcA MOBOJIbHO PeAKO. @103eHH3HPOBaH- 
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HEIe (parMeHTbI IIpeACTAaBJIeHbI B OCHOBHOM JOBOJIbHO KPyNHBIMH JIMH3aMH (pro 
3eHa HM KCHOBUTpeHQ-dosena. CpelH KYTHHU3HPOBaHHbIX (POPMCHHHIX 9JIeMeH 


TOB ABHO MpeoOaqawT OOOOUKH CHOP. 
Tadnuna 1 


Ilpepecupie dbparmMeHTpl 


OcnosHaa pe eS ee eee 
resHpuuHpo- Cnopbt 4 
BaHHaa renuqHuH- broseHH3H- KYTHKY 1a 
Tun yrua macca poBaHHble poBaHHbie 


B 1pomeuHTaXx 
i eS EE eee 


Yruucupeoc6mamaHhHeM APeBeCHHX MparMeuHTOB 


Kaapen b103eHO-KCHJIOBHTpeHOBLIH, OnecTA- 

UH, OMHOPOAHbIA (puc. 1 0) 70—95 38—15 2—10 mo 5 
Tropeno-ksareu (pO3CHO-KCHAOBHTPeCHOBBIN, 

OnecTALIHH, OMHOPOAHbIN HH HeACHO-TOHKO- 

nonocuatbli, C OTACIbHbIMH WTpHxXaMyv 35—70 15—40 15—20 5—10 
@103eHO-KCHMOBHTPCHOBHIt yromb, 6secTALlAh, 

KCHJIOBUTPeCHOBbIM, C OTAENbHbIMH LITpHXaMH 


(puc. 1 @) 5—35 40—75 40—15 4—8 
KsapeHo-ft0peH KCHJIOBHTPe HOBO-(poseHOBbIH 15—35 20—30 25—45 8—10 
TliopeH KCHJIOBUTpeHOBO-@to3eHOBbI (puc. 1 2) 5—15 10—20 45—75 10—14 


YruucnpeoOmaganuHem OOONMOUeK CNOp 


Kaapen cnoposniii, OnecTaAuHi, OHOpOAHDIH 


(puc. 1 0) 80—95 2—5 3—5 mo10 — 
Tropeno-Knapeu cnopopbili, OnecTAULHH, OHO- 
POAHbIA, C OTACILHbIMH WTPHXaMH 60—80 3—6 4-9 10—25 
Kuslap: HO-410p H cnopoBbih, 6BnecTALHH, HEACHO | 
novocuaTbl uu Cc Gonee YaCTbIMH LUITPHXa- 40—60 6-12 10—15 25-35 
MH 
TlropeH cnoposbi, nowy6necTauwui, UITpHxo- . 
BaTbit (puc. 1 e) - 415-35 6-10 15—20 85—55 


Ta6Oaunna 2 


Mecto ot6opa mpo6 (pation, wA |} aA | vr |Crop 


waxta, Mwact, cn) 


Tun yrus 


MeTamop- 


| nee on. 
No ananH3i 
{pymna 
cbu3ma 


B NpoueHTax } 


ww 
BST 
or 


é Syesckuh, 2)3 3yeBKa, G5, 4 1,68 | 1,68 | 5,68] 92,52) Mtopeno-Knapen cnopospili 
376] SyescKkuit, 39 6uc, g, 2 ; 5,86 | 92,25] Knapex cnoposplit 
361] SyescKni, 15, h,, 12 1,84 |13,04 | 5,55] 98,70] Kaapen cnopoBbiii 


4 
2 
3 
4 | 383] Tyxoscxui, Yruepog, K;, 5 41 1,36 | 0,95 | 3,65 | 95,01] Knapeno-ytopen, Ren sOB area 
5 
6 


be pe 

ar) 
ee 
i) 
> 
~ 
Cy 


4 b:o3cHOBbIA 
324] XpyctasbcKuh ,2um.BJIKCM, 12,6 7,14) — 103eHO-KCH/OBHTPeHOBbIIt 


a 
-_ 
for) 
iio} 
o 
= 
(j=) 
(se) 
o 


yrOulb 
388| Hecpetaescknii, uM. Kuposa, 4,40 | 91,25] @io3seHo-KcHNOBUTpPeHOBbItt 


~ 
wo 
—_ 
wo 
S 
N 
to 
S 


K2, 1 yrOJIb 


7 | 389] Tam xe, con 7 18 1,80 | 8,62 | 4,30] 94,77} Dropeno-Knapen cnopos bili | 

8 | 384] TyKoscxuit, 15/16, K,, 6 14 1,75| 7,26) 5,60} 92,19 HhopeHoLnaapen? aresenosnen| 

. JIOBUT PeHORbIN | 

9 | 385] TyxoscKul, 20, Ky, 2 14 2,00 | 5,00 | 4,70] 94,04 @ioseuo KCOROREAP ARGS 

10 | 382) Boxoso-Poseneuxuh, 3 45 1,82 |12,58 | 3 ee | 
aS toe ee Ear : 138 | 96,44 ie KCHJIOBHTpeHOBbIii 


BpieseHHble THNbI yruiel ABIAIOTCA KpaliHuMH WieHamu KJIaCCOB, MeL 
KOTOPbIMH CYULeCTBYIOT NMepexospt. i 

XMMMYECKHM AHaJIM3 THNOB aHTpallHTOB MOKa3aul, UTO MeHee MeTaMopcu30: 
BaHuble pasnoctv 10 u 11 rpynn meramopdus3ma, no KmaccuduKanun Jloneuxort 
yrulexaMuueckoro MHCTHTYTA (*), MoryT pa3sH4aTbea oO BbIXOLY JIETYYHX Be 
WecTB WH MO COep*KaHuio yrviepofa. OHako B yruIAX BbICOKOM CTeneHu MeTa 
mop¢pu3ma (12, 13, 14 4 lO rpynmpl) sto He BEIABAAeTCA BeMeLCTBUe Cub HOT 
CTHpaHHA pa3s/IM4MH B XMMMYECKHX CBOMCTBAaX y OTIe/bHbIX MHKPOKOMNOHeH 
Top. B Ta6a. 2 NpHBOAATCA XMMMYeCKHe AHAaMH3bI BbIeeCHHBIX THNOB aHTpa 
ILMTOBbIX yruie*. | 


| 
* XUMHUeCKHE AHAIH3bI BbINOMHeEHbI B M 
OCKOBCKOM YHuBepcutete u Muc 
HueKkonaemprx AH CCCP. M : ae Base 
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CanponeneBhe AHTPANUTOBLe yrau. Camponesutet B Ka- 
MCHHBIX YIJIAxX CpetHero KapOona JlonOacca Berpeyaiorcsa peqKo. Ux crpoenue 
OblIO OMHiCaHO B paOorax (*, , °, *), npuuem B (*) BrepBEIe MOKasbIBaeTCA BO3- 
MO2KHOCTb HX HAXOKMCHHA B KAMCHHEIX YIIAX BbICOKOH CTeMeHH MeTamopcu3Ma. 
O6bi4HO CanponedeBble yr CaraioT COM, MpHypoveHHble K BePXHMM H Cpe- 
HUM 4acTaM mactoB. B antpalluTax calponedesble yr BCTpeveHbI B Bue 
CAHHHYHBIX MpocsoeB CpeH TYMYyCOBbIX yruleil. 

a. Kenuewab (puc. | 9%). SABaaacb Kax Obl nepexOAHbIM OT ryMycoBbIx 
K CalpomeseBbIM YIvIAM, KeHHe@JIb MAKPOCKONHMYECKH BBITIALUT Kak MOslyMaTo- 
BbIH, OMHOPOAHHIM, HHOra co cmabori LUTPHXOBATOH OCHOBOH, C TYCKJIbIM LUI@JIKO- 
BHCTbIM OyleCKOM MH CTpyi4aTbIM u31I0MOM (puc. | «). Ilo. Mukpockonom BusHa 
canponeeBO-ryMyCOBad OCHOBHaA Macca (40—50%) c BKJIOUeHHeM JOBOMbHO 
OobuOro KOIMYeCTBa MUKpocnop (40 30—35%). OcraibHbIle KOMMOHeHTHI eH- 
HM4HbI. JIA CanponeseBoO-ryMyCOBO OCHOBHOMi MaccbI XapaKTepHO HesCHO-KOM- 
KOBaTOe CTpoeHne. Uacte paccesHHble PIMHHCTHIe BKJIIOUeHHA. 

6. Borxe-KeuHuHeasb (cm. pue. | 3). Maxpockonuueckn oTmuuaerca 
OT Ke€HHeJIA HeCKOIbKO OoubuIeH OHOposzHocTbio. Tloq MuKpocKonoM Bua 
ryMyCoBo-CamponeseBadt OCHOBHAaA Macca, CpeAH KOTOPOH BCTpeyaioTcA MUKpo- 
CNMOpbI, HO B 3Ha4HTeJIbHO MeHbLUeM KOJIHUECTBe, YeM B KeHHeJle, WH JMH3000pa3- 
Hbie OOpasoBaHHA, PacnosmaraiollvecA MO HaCJIOCHHIO, OTHOCHMbIe HaMH K KOVJIO- 
HMM BORopocsiel C MIOXO BbIPaxKeHHbIM AYeHCTbIM CTpoeHHem. TlocmeqHue mpu 
He BMOJIH€ CKPelLeHHbIX HHKOJIAX OOa4aloT HECKOJIbKO MOHHKeHHOM AHU30TPO- 
ave M0 CpaBHeHHIO C KYTHHH3HPOBaHHbIMH KOMMOHeHTaMH HM Ca60 HaMeyAato- 
ULMMCA AYeHCTBIM MOoracaHHeM: 

XMMUUYECKHE AHAJIM3bI CAMpOMeeBLIX YIveli MOKA3bIBAIOT H€CKOJIbKO MOBBI- 
IMe€HHbIM BbIXO] JIETYYHX BelleCTB HW MOHH2KeHHOe COepxKaHnue yrslepola m0 cpaB- 
HeHHIO C TYMYCOBbIMH YIJIAMH TOH 2Ke CTemeHH MeTamMopdu3Ma. OTH MOKa3a- 
TeJIH He OCTAIOTCA MOCTOAHHbIMH H H3MeHAIOTCA C MOBbILUeEHHeEM MeTaMopdbH3Ma 
camponeweBbIX AHTPallHTOB MOLOOHO TOMY, KaK 9TO HMeeT MeCTO B TYMYCOBBIX 
yraiax (cM. Ta6a. 3). 


TAO gM 


1 

3 is A 
5 s Mecto ot6opa mpo6 (pation Siorauie A" V Ee UCD, ¥ 

os Eas um yrsa 
2 <3 waxta, mviact, csioi) Ae © 
4 Ze oS B NpouweHTax 

4 105 Syescekuh, 39 Ouc, gz, 11 10 1,78 9,380 | 42,50= |) 78520 KenHesb 

2 384 Tlomkanckui, 81, is, 7 14 2,28 1,67 Gare) || Haare KeHHeJib 


HekoTopble Makpo- H MHKPOCKONHMYeCKHe pa3JIMUHA CaNponeeBLIX WH FyMy- 
COBbIX AHTPallHTOB CyIeLyroulue: 

1. Canponenespie yru OObMHO OJHOPOHbIe, MOMYMATOBEIe; OOalan 30JIbHO- 
cTb1Io 5—25% , OHH 3HA4HTEIbHO Jerue MOJIYMATOBbIX PYMYCOBBIX 3OJIbHBIX Yrviel , 
y KOTOpbIX IIpH TaKOM Xe GOulecKe CoMep2Kanne 30Mbl CocraBsneT 50—60% u Oomee. 

2. Vi30m caliponemeBbix yruieH, KaK y2Ke TOBOPHJIOCb BbILLe, oOObI4HO cTpyi- 
yaTpi (puc. | K), pexke paKOBHCTbIM, TYMYCOBbIX — HeYIPaBHJIbHbIM, 3epHH- 
CTbI (cM. puc. | wu). ; 

3. [lod MuKpoOcKONOM HeOHOpOLHOCTh FyMyCOBo-camponeseBon H Calporie- 
JI@BO-TyMYCOBOH OCHOBHOM MaCCcbI 61aroapA AHMZOTPONMH BHIABIAeTCA MOBOJIb- 
HO JlerKO. Tak, Mp He BMOMHe CKPelleHHbIX HHKOJAX H MOBOPOTe CTOMMKA MUK- 
pockona OTJebHbIe MeIKHe Y4aCTKH, B OCHOBHOM MaCce, YacTO HelpaBHJIbHOH 
(bOpMbI HECKOJIbKO T0-pa3HOMY (pa3Had WHTeHCHBHOCTb) MoracaioT H Mpo- 
CBETJIAIOTCH. 

4. Camponemesbie yrIM ONTHYeCKH MeHee aHHSOTPOMHbl, YeM KapeHbl, 
OHAaKO OHH Ooslee AHH3OTPOMHbI, YEM JIOPeHbI HJM 3OJIbHbIC YTVIH. 

Jleranbuoe u3ydeHnve pacipeseeHHA THMOB BHYTPH AHTPaMTOBbIX MaCTOB 
yKa3biBaeT, UTO BCE MaCTbl MOXKHO pa3f{eHTb Ha OAHOPOAHbIC WH KOMIMICKCHBIC. 
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J\n4 OAHOpOAHbIX, WacTOB XapakTepHO y¥acTHe B UX CTPOCHHH OMHOTO KaKoro- 
JIM60 Tua yrJid (cMopoBoro uM ApeBecHoro), XOTH H He HCKOUaeTCA HaJn- 
ye MOJYHHEHHDIX NpoCioeB pasHOMMeHHbIX THNOB yruieH. Jt KOMIMJeKCHBIX 
TlaCTOB XapaKTepHO CJIOMKeHHe PasHbIMH THMAMH YI, MpwHyeM HaMeuwaloTcs 
culeqyioulue BapwaHTpl: 1) HH3 MacTa CO%*KeH OHAM THIIOM, BepX ApyrHM, 
2) HH3 M BepxX TmacTa CJIOKeHbI OAHHM, CpeAHAA YaCTb MwacTa ApyrHM TH- 
TIOM yrusa. 

Haxoxwjlenve pasubix Tuo yruiei (c mpeoOuaqaHHem oOom0¥eK cop HIM 
C TpeoOaqaHHeM J[peBecHbIX (bparMeHTOB) B OJHOM HM TOM Ke lwacTe MOKET 
JO HeKOTOPOL CTeMeHH CIYKUTb OOHACHCHHEM HAJMYMA PasHbIX MeXaHH4YeCKHX 
H HEKOTOPbIX JIPyFrHX CBOLCTB, MOMyYaeMbIX IPH UCIMbITaHHH MOCJIOMHO OTO- 
OpaHHbIx OOpa3sioB yrvieli B OJHOM MH TOM Xe MlacTe. Bro 3acTaBseT OOpaTHThb 
BHHMaHHe Ha HEOOXOJMMOCTb OOAZATEbHOFO MPHBIeYeHHA NeTporpaduyeckoro 
aHaslH3a Tip HCCeOBaHHH AHTPalHTOB, OTOMpaeMbIX B Ka¥eCTBE CbIPbA, ULy- 
lero Ha IpHroTOBJeHHe TepMOAaHTPaLluTa UJIM B rpac:bHTOBOe MPOH3BOACTBO U T. Il. 

PacnpejeneHve pa3JIM4HbIX THIOB TyMYCOBBIX yruieH B paspe3saxX HSyYeHHBIX 
WwacTOB MOKasbiBaeT, ITO B SyeBcKOM paloHe HanOoslee paSBUTbl KJapeH H jU0- 
peHO-KlapeHoBo-cnopoBbie yrs (oKom0 96%); B XpycTanbcKoM, BoKosBo- 
Popeneikom vu JlomKaHcKoM palioHax cojlepKaHve CHOPOBbIX KJIAPeHOB YMeHb- 
waetca fo 60%, B Hecperaesckom u IJaxtunckom palionax—yo 40%. 
Yruv c mpeoOmaqanuem fpepecubix (parmMeHToB (1o3eHO-KCHJIOBHTpeHOBbIi 
yrOuIb WH KsapeHO-JOpeH KCHOBUTPeHOBO-hio3eHOBbI) HaHGomee WMpoKO (50— 
52%) pasBuTpt B Hecpetaepckom u IllaxtuHcKom palionax. Taxkoe pacmpeje- 
gieHHe THNOB yruieH, MomwyyaemMoe C HeKOTOPbIM MpHOMKeHHeEM, MOCKOJIbKY 
B pacdeT IIPHHHMaJIMCb TOMbKO M3Y4eCHHbIe WaCTbl, MOXKeT YKa3bIBaTb Ha He- 
KOTOPyIO pasHHUy B YCJIOBHAX, KOTOPble CyMleCTBOBamH npH dopMHpoBaHHH 
TOPPAHHKOB B 3anaqHOl HM BOCTOUHOM yacTax NMomayqu Jlon6acca, 3aHHMaeMoH 
AHTPalMTOBbIMH YyIAMH. 

Uccneqopanuamu C. Hsieh (1°) cpequ Kkutralckux yruel BbIemseTCA B Ka- 
yecTBe TeHeTHYeCKOTO THA TaK Ha3bIBaeMbIM MOPOWKOBATHIM THM aHTpalluTa. 
AHTPaluTbl, pas{poOeHHble B Mpolecce NOCOMHEIX NepemelleHHii B MwacTax 
yruieH TO] BIIMAHHeEM TeCKTOHHYeECKHX TIpOWeccoB, BbIeAIOTCH HaMH Oco6o. 
Osu Ha3BaHbI «OpHKeTHpOBaHHbIMu (puc. | 2), MOCKOMbKY ABIAIOTCA eCTeCT- 
BCHHbIMH OpHKeTaMH, B KOTOPbIX GOolee KPYHHbIe YaCTHIbI yin CUeMeHTHpO- 
BaHbl Oojlee MeJIKHMH. 

TakHM OO0pa30M, B pe3yJIbTaTe paOOTHI BbIJeeHbI NeTporpaduyeckue THIMbI 
Cpe aHTpallMTOBbIX yrvieH CpeyuHero Kap6ona JJoHOacca, H3yyeHO HX pacmpe- 
JeleHue B lilacTax uM Ha Twiomlayu. BeijeneHHble HAMM THMbI aHTpallMTOB JO- 
BOJIbHO OIM3KH K THIaM, ycTaHoBsenHpm JI. WU. Cap6eesoii (°), u renerTuuecKHM 
THMaM KaMeHHBIX yrsiel JlonOacca (1). 


Teonornyeckuit HHCTHTYT Tlocrynuao 
Axaylemuu HayK CCCP 29 XI 1956 
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¢ MAJEOHTOJIOTHA 


Jl. B. TOJTYBEBA 


K BOTIPOCY O 3HAYEHHH OMNPEXEJIEHHA MbIWvIbIbI BUOB POJA 
BETULA L. JIA WEJIEHM CTPATHTPA®HH YETBEPTHYUHbIX 
OTJIOKKEHHH 


(Tpedcmaeaeno axademuxom B. H. Cykaueeoim 7 XII 1956) 


CocTaB CHOPOBO-IIbLIBUCBbIX CHKTPOB YeTBeEPTHYHbIX OTIORKeHHH MHOFUX 
CeBEPHbIX PaHOHOB NOKAa3bIBaeT, YTO B TeYeHHe YETBeEPTHYHOTO NepHoa Gepesa 
MpHHHMaJla 3HadHTeIbHOe yuacTHe B POPMUPOBaHHA HX PaCTHTeMbHOTO MOKpO- 
Ba. Msyyaa cnopoBo-lblibleBble CMeKTPbI YeTBEPTHUHIX OTIOXKeHHIi CeBepHO!i 
yactH SanayHo-CuOupcKoH HH3MeHHOCTH WM HCHONb3yA UX ANIA weseli 
CTpaTHrpapu aBTOP CTOMKHYJICA C HEOOXOAHMOCTLIO OMpefeseHHA BUOB po- 
qa Betula. Onpeyenenne MbIbUbI TOABKO AO poqa B page cayyaeB He m03- 
BOJIA€T IPaBHJIbHO YCTAHOBHTb THM paCTHTeJIbHOCTH. 

OTHOCHTeJIbHbIe TOTeMeCHHA HH NOXomO,aHua KMWMaTa Ha ceBepe 3a- 
mlayHo-CuOupcKoli HH3MeHHOCTH MpOABJAJHCb B YepeOBaHHH JIECHBIX HU TYHPO- 
BbIX JaH{wapTos. B Tex CMOPOBO-IIbIIbUeBbIX CIe€KTPpax, B KOTOPbIX COjlepxKa- 
JOCb 3HAYHTeJIbHOe KOJIMYECTBO IIblIbUbI Oepesbl, O€3 BHAOBLIX OMpeemenuli 
TPYAHO ObIIO PelIHTb, OTPaxKalOT JIM OHH JIECHbI€ HH OTKPHITHIe NaH AUIAapTyt. 
Cpegu 6epe3 umMeioTrca Kak Jlepepbs (Betula pubescens, Betula verrucosa u yp.), 
Tak Ww xkycTapHuku (Betula humilis, B. nana, B. exilis u_ gp.). 
Betula nana u Apyrue KycTapHHKH B MOXOBOH H JIMIMalHHKOBOH TyHApe (B Oac- 
celine p. Illyabelt k cepepy oT 67° c. lI.) YacTo uMetoT BbICoTy Bcero 10—15 cm, 
YBCJIHUMBAIOMyIocA B WOuHHaX pek Ao 0,3—O0,8 m. Takum o6pa3om, OH4 BMeEcTe 
C TpaBAHUCTHIMH paCTeHHAMH H KYCTAaPHHYKAaMH OOPasyiT OTKPHITH!e MAH AWaprel. 

OnpejeneHue BuyoBoro cocTaBa poja Betula npw u3yyeHHu YeTBepTHdHO!t 
(bulopbI 3acTaBHJIO H3M€HHTb MHOFHe C/elaHHble paHee BbIBOJbI OTHOCHTEJbHO: 
THMa PaCTHTeMbHOCTH JIA OMpefeNeHHOrO TIpOMexXKYyTKa BpeMeHH H B CBA3H 
C 3THM H3MeCHHTb HM YTOUHHTb cTpaTurpaduyeckylo MpHHaexKHOCTb TOTO: 
WJIM HMHOrO TOpH30HTA. 

B uerBpepTHUHbIX OTJOKeHHAX CeBepHOH yacTH SanayHo-CuOupcKoH HH3- 
MeHHOCTH (paloOH HWKHEerO TeyeHuA p. OOu) aBTOpOM OMpefemena MbIIbIUa Cye- 
qyrouux Buyos poga Betula L: Betula pubescens Ehrh. B. verrucosa Ehrh., 
B. nana L. u B. humilis Schrank*. 

[Ipu onpeqereHuu MbiIbubl BUOB pola Betula ocHoBHOe BHUMaHHe HeoO- 
XOJMMO OOpallaTb Ha BeCb KOMIIJIeKC MOpdosOrMyecKHX Tpu3sHakoB. Pa3smep 
[IbIMEWeBOrO 3epHa, Kak HavOosee H3MCHYMBHIM MpHsHaK WM 3aBHCALLMH OT MHOTHX 
IIpHUHH, MeHee BaxkeH. Ha 9To Takxe OOpaTua BHMMaHUe Kapa Tocta BenHep 
(1953), KoTopbIli noyBepr KpHTHKe paOOTbI Pa3sHUHbIX AaBTOPOB, OCHOBBIBaB- 
IIMX CBOM BHOBbIe OlpesenenuA SOepes Ha H3MepeHHAX MameTpa 3epHa. OH 
pulled K BHIBOLY, ITO HeJIb31 ONpeeIHTb NbIIbUY Betula nana JMUb Ha OCHO- 
BaHHH ee MasleHbKOrO pa3Mmepa. K. Merpn (1954) canraer, YTO IipH H3MepeHUsx 
HeOOXOAUMO YUHTHIBATb KaK pearupyYicT IbIJIbIeBbIe 3epHa Ha JIMTeMbHOe Cyxoe 
xpanenue. OH OTMe¥aeT TAKXKe, YTO PASIMYHbIC THIBI MbIIbICBbIX 3epeH MO-pas~ 
HOMY pearHpyloT Ha XuMHYeCKy!O OOpaborky. 

* OnpelleieHHe MpOH3BOAH0Cb MO MeTOAHYeCKOMY PYKOBO/ICTBY, COCTABJICHHOMY M. X. Mo- 


Hoc30H (1955) W Ha OCHOBAaHHH 9TAJIONHOM KOJJIEKWHH MbIJIbILbI, Haxoysuelica B JJadopatopun crio- 
poBo-mbiipueBoro ananusa Teonormyeckoro uncTatyta AH CCCP 
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Mero o6pa6oTKH MbIIbUbl IPH ONpeeeHHH BAAOB HMCeT 6ombioe 3Haye- 
Hue. OT Hero 3aBHCHT PasMep MIblIbUeBOrO 3epHa H YETKOCTh CTPOeHHA cp 
Typbl OOonoyeK. Hamu ynotpeOmasica alleTOJIMSHbIt MeToy, OOpa6oTKu (oOpa- 
6oTKa cMecbIO yKCyCcHOoro aHrvApHya WH CepHOu KHCJIOTEI). 

Heo6xoquMocTb onpeseyieHHA BUAOB pofla Betula xopowio usmmocTpupyerca 
CNOpoBO-MblIbLeBOi AMarpaMMoH Tcppanuka Teppachl P. Ilyupeli (Oaccely 
p. O6u). Ecam Bce BuAbI Sepesbl MOMECTHTb B FpylMy MbWIbI{bl APEBECHHIX T0- 
po, TO MO*KHO MpHHTH K OLIMOOYHOMY BbIBOAY, YTO 3a BPCMA o6pa30BaHHs TOp- 
(anuka HMKaKHX CYyWeCTBeHHbIX M3MCHeHHH B COCTABEe PaCTHTeJIbHOCTH He 
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Puc. 1. Cnoposo-npimplepad fuarpaMMa “TopdanuKa nepBoh Teppacpi p. Llyupei. 
J] —upitpua Betula nana Bks04eHa B COCTAB MIbIbIbI ApeBecHbIx nopog; JJ — npib- 
wa Betula nana Bkm1oueHa B TpyNNy MbWIbUbI KyCTaPHHUKOB H TPaBAHHCTHIX pacrTe- 
una; J/]—mnbinpua poga Betula sBkmouaeT Bee BHaE; VJ —npinpya Betula nana 
vick0ueHa W3 COcTaBa MblIbubl poza Betula; / —nbimbua ApeBecHbIx nopogx, 2 — 
WbWIbIa KYCTAPHHKOB, KYCTAPHHYKOB U TPaBAHUCTHIX PacTeHuu, 3— cmopnl, 4—nbINb- 
wa Picea, 5—mbinpua Pinus, 6—nimbya Betula, 7 —npimbya Alnus, 8 — Toph, 
9 — cyrsaHHOK. 


JIPOHCXOAMNO: TOCMOACTBOBAIM APeBECHbIe MOPOAb, a cpequ HUX Mpeobnaqana 
Gepe3a (puc. 1, J, III). 

Ecum »Ke CpeQM BHAOB Oepesbl BbICIHTb MbIIbUY KYCTAPHHKOB HW MOMeCTHTb 
ee B ocoOylo rpylly BMeCcTe C MbIbIOH KYCTapHHIKOB HM TpaBAHUCTHIX pacTe- 
HHH, TO BbIBOJbl NOMyUaOTCA CyulecTBeHHO HHbIe (puc. | JJ, JV). B nwxueli 
M BepXHel YaCTAX JMarpaMMbl MpeoOafaer MbIbWa KYCTapHHKOB, KyCTapHu4- 
KOB WM TpaBAHUCTHIX pacTeHul. BuyoBol cocTaB STHX pacTeHHi CBUJeETeEbCTBYeT 
00 YCJIOBHAX 1O%KHOM 30HbI TYHAPH! u NecoTyHApHl. B cpequel uacru quarpamMbl 
MO-lipe*KHeMy TOCHOACTBYeT MIblIbia Oepesbl, HO MpecTaBIeHHad, TaBHbIM OOpa- 
30M, lblIbiuoH Betula pubescens. W3menaetca u mpoueHTHoe cooTHomeHne 
MIbWIbUbl PeBeCHbIX NOpoy. B HwxKHeH uM BepxXHeH YaCTAX JMarpaMMbI yBeJH- 
YHBaeTCA COepAKaHHe MIbIVIbUbI CIM, COCHbI H ObXU. IIpocnexuBasn coyepxKanne 
mblibubt Betula nana no OTHOMeHMIO K OOIeMy 4cuy BCeX COCUHTAHHBIX 3epeH 
TIbIAbUbI H COP YETBEPTHYIHEIX pacTeHHH, MbI BAUM, YTO OHO BOspacTaeT Jo 40% 
B HWKHeEH WH BepXHeH 4aCTAX J\MarpaMMbl, a B CpefHeH YacTH 3HAUUTeMbHO 
yMeHbIuaeTCA WH [axKe CXOAMT Ha HeT. 

Takum oOpa3om, ucKuouaa nbimbiy Betula nana u ~pyrux KycTapHUKoB 
M3 COCTABa IIbIbIbI APeBECHLIX MOpOA HW MOMellas ee B OCO6y1o rpynny, MOxKHO 
BbINCIHTb 3a BpeMA OOpas0BaHuA TOppaAHHKa Tpu chasbl pasBuTHA pacTHUTedb- 
HOCTH: NepByl0O— XOJOAHY10 (10X%KHAA 3OHATYHAPLI M JeECOTYHpa), BTOpyro—Ten- 
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yt (ecHas 30Ha) u TpeTbIO—XOJIOJHYI0 (IOxKHAA 30Ha TYHAPbI WH JecoTyHpa). 
Hanuune stux thas moyrBepxKqaeTcA TakxKe COcTaBOM cnop MayHOB H Tblwb- 
Wo Apyrux pacrenuli. B wactosuyee Bpema Topdannk Teppacei p. yubet Ha- 
XOMMTCA B YCJIOBHAX CeBePHOH 2OHbI JeECOTYHAPHI. 

Conoctapaaa NMowyyeHHbie QaHHble co cxemoli M. VW. Helimrayra (1952) 
MOXKHO JONYCTHTb, YTO MepBad (hasa pasBHTHA PaCTHTeIbHOCTH COOTBeETCTBYeT 
PpaHHeMy rovloleHy, Bropad casa (BpeMA KsHMaTHYeCKOrO ONTHMyMa)—cpeJ- 
HeMy TrouloleHy HW TpeTba — nosqHeMy rovloueyy. 

Uvcno MpkMepos, NoKasbiBaloulMX 3HaYeHHe BbIeeHNA MbWIbUbI KycTap- 
HHKOB H3 COCTABa IIbIJIbIUbI J PeBeCHbIX MOpO, MOXKHO OblWiO Obl 3HAYHTebHO 
YBeIMYATb Kak WIA OoNee MOOMbIX, TAK H JIA Comee JpeBHUX YeTBEPTHUHbIX 
oTmowenni. Tlonyyennpie JaHHble NOKa3sbIBaloT, YTO MpeoONaanHe MbVIbLbI 
Oepesbl, B 3ABHCHMOCTH OT TOrO, KaKHMH BHaMH 3TOT pod NpesctaBsen, cBsA- 
3aHo HOO C NoTenseHHeM, HOO C MOXONOAaHHeM KuMaTAa. OrcyTCTBHe BHAOBOrO 
OnpefeseHHA MOKeT NPHBECTH K HeNMPaBHJIbHbIM BbIBOaM OTHOCHTeJIbHO HCTO- 
PHH Pa3BHTHA PaCTHTeIbHOCTH, a B CBA3H C 3THM HM FeoworMyecKol uCTOpHH 
aHHoro paiona. B nacTosiilee BpeMA, K COMKAJICHHIO, elle OTCYTCTBYIOT MOJINbIe 
STaJIOHHBIe KOJIJICEKUHH, B KOTOPbIX OblJia ObI MpeAcTaBseHa MblIblla BCeX BHJOB 
poga Betula. Tlostomy B 6obUIMHCTBE Cy¥ae BOSMOXKHO OMpeseseHHe MbIIbILbI 
TOJIbKO HanOosee pacipocTpaHeHHbIX Ha TeppuHTopHH Copetckoro Co13a BUAOB. 

IIpuH nmoxoH coxpaHHOCTH MbWIbIbI, KOra HeIb3A ONpeseNATb BHAI, 
HY2XHO CTP€MHTbCA MO BO3MOKHOCTH BbIJeHTb cekUHH. Jia cepepa 3anaquoli 
CuOMpH B OCHOBHOM HeOOxOMMO BbIemeHve AByx cekuuu: Nanae Rgl un Albae 
Rgl, uTo NO3BOMUT paseHTb Oepesbl HA KYCTAPHHKOBbIe H ApeBecHble (bopMbI 

OnpejeneHne BuOB poga Betula yxe HauMHaeT BXOAUTb B MpakTHKy CMo- 
POBO-lIbimbueBoro aHamH3a. HeoOxoquMo mposomKaTb JaibHeliwue padorl 
B 9TOM HalpaBJieHHH. 


TeonornyuecKHH HHCTHTYT Tlocrynusto 
Axajlemuu Hayk CCCP 6 XII 1956 
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ITAJIEOHTOJIOLH 


M. X. MOHOC30H 


O BHAOBbIX ONPEAEJIEHHAX HCKONAEMONM IIbIJIbIbI MAPEBBIX 


(ITpedcmaeaeno axademuxom B. H. Cyxaueeoim 31 I 1957) 


SuHayuHTeIbHble TpeOOBaHHA, KOTOpble MpecTaBAeT NpaKTHKa K Pe3yJIb- 
TaTaM CIOPOBO-IIbIJIbUeBOTO aHaJIH3a, H MaCIUTAaO pelllaeMbIX C MOMOLLbIO aHasiu3a 
BOINPOCOB 3aCTaBJIAIOT Hac OOpamjaTbcA K Oomee JeTaIbHbIM OnpeyeweHHAM 
TIbWIbUbI JO pola HW BUa, a He OTpanHvyNBaTEcA OOUIMMH OlpeseseHHAMH JO. 
cemelictsa. Takve ompeyeeHia BO3MOXKHbI Ha OCHOBe THLATeIbHOrO H3y4eHHA 
IIbIJIbIbI COBPEMEHHBIX PpacTeHHH HM COCTABJICHHA COOTBETCTBYIONIMX OMpejesu- 
Teen. 

CemelicTBO MapeBbIX OTHOCHTCA K CTeHOMOJHHOBOM rpynne cemelcTs (°), 
T. €. MOposOrHsecKHH THM CTPOCHHA IbIVIbIeCBbIX 3eEPeCH COXPaHAeTCA eMHbIM 
BO BCeM CeMelicTBe, HECMOTPA Ha TO, YTO e€FO NpeACTaBHTeIM OOHTAIOT B CaMbIX 
Pa3JIMUHbIX SKOMOPMYeECKUX ycOBUAX. Ja MapeBbIX XapakTepHa MHOronopoBaa, 
G6es6opo3qHaA TblIbila cieponsanbHok dopmp (1). Oguaxo B oObeme 3TOrO 
eMHOrO THA MOKHO BbIJeHTb HeEKOTOpble Mopdosoruyeckne OCOOeHHOCTH 
IIbWIbIbI, MOSBOJIAIOILHe JOCTATOUHO yBepenHO JeaTb onpeseneHuaA JO pogza 
WU Buga. C 9TOM TOUKM 3peHHA CeyeT OTMETHTb, YTO CTeleHb OJHOPOAHOCTH 
WH MHOrooOpa3HaA B CTPOCHHM MbWIbUbl MapeBbIxX ObiBaeT JIA Pa3HbIX POJOB 
BecbMa pasiHuHa. MoxHo ykKa3aTb PAA pONOB, B MpesemaxX KOTOPbIX oMmpeye- 
JICHHe TIbIIbUbI WO BUA (3a HEKOTOPbIM HCKJIIOUeHHeM) 3aTPyAHeEHO,— 3TO POJbh 
Suaeda, Atriplex, Corispermum u yp. C apyrol cropoubl, B npeyenax Takux 
poyos, Kak Salsola, BugOBbIe ONpeeeCHHA BO3MOXHBI C JocTaTOUHOH yBepen- 
HOCTbIO, B CBA3H CO 3HaYHTeJIbHbIMH MHOrooOpasHem MopcomorMyecKHxX MIpH- 
3HAKOB TIbIJIbIBI. 

B ocHoBy ONpeeJIeHHA TbWVIbIbI MAPeCBbIX TMOJOMKeHbI CweyloumMe MuarnHo- 
cTuuecKHe IIpH3HaKH: XapakTep KOHTypa s3epHa, ero MaMeTP, KOJHYeCTBO 
nop, HX JMaMeTp, YeTKOCTb TOPOBbIX KaHaJIbUeB B ONTHYeCKOM CeyeHHH, 
XapakTep HW UeTKOCTb CTPYKTYPbI SK3HHbI, ee TOJMMHA, HamMuHe uYeTKOlt 
OecCTPYKTYPHOHM 30HbI BOKpyr Mop. 

Bujlosble onpeyeeHuA TbWIbItbI MAPeBbIX BOSMOXHBI TakxKe OlarofapA Tomy, 
4TO OTJeJIbHbIe IPH3HAKH HW UX COVeTAHUA OONAaloT YCTOMUMBOCTHIO B peyemax 
BMAOB (MHOrqa HM pofos). Takaa ycroiiyHBocTh KomMNseKca Mopdbomornm4yeckHx 
MPH3HaKOB TIbVIbIbI [VIA ONpeseMeHHorO Bua Obla MpoBepeHa na Eurotia 
ceratoides. Oro — pacTeHwe CO 3HAaYHTeIbHbIM WIMPOTHbIM pacnpocTpanennem, 
NOSTOMY HCCNeAOBaHHe EFO MIbWIbIbI U3 PasIMIHbIX TOUeK apeana (lou, Moryz- 
*Kapbl, Xawrali u KpacnospcKxuli kpali) npeycTaBsno cnpegeenubili wHTepec. 
Oka3aul0cb, TO TblIbia BC€X HCCeOBAHHBIX 9K3CMIVIAPOB OYeHb CXOMHAa H HE. 
MMeeT KaKHX-JIHOO CYILeECTBEHHbIX pasJIHUni. 

OcHOBHEIM IIPHHUMNOM JIS BHOBbIX ONpexenenui MbibIbI MepeBbIX AB- 
JIACTCA VCHONb3OBaHHe BCerO KOMIMVIeKCa MPH3HAKOB, XapakTepH3yronlero 
UbWIbUY JaHHOro Bua. 

Hampumep, pu onpeyenenun npimbibt Kochia laniflora cneqyer yuectp 
KpynHble pasmepbl 3epua (qo 31 uw) B CoueTaHHM Cc CombIIMM KoMYeCTBOM NOp 
(n0 74), Auamerpom 3 » C HX YeETKOH OKAHTOBaHHOCTHIO M KpymHoTOUeUHOli CTPpYk- 
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ypoH SkK3HHBI. J[pyrol Buy sToro powa—K. prostrata o6naqaer uubimn IpH- 
HaKaMH, @ HMCHHO COveTaHHeM HeOoNbUIOrO pasmepa sepa (19—25 2) co 
Zee % ar ebay es iat 3 ae ee Oo bIIHM KOJIHYeCTBOM 

) 1 5) C €[Ba 3aMeTHOH MenKoTOUeY- 
OM cTpykTypou. J[pyrol mpumep ucnonb30Bpanua KomumeKca TIpH3HakOB— 
BIACHEHHE Pa3sHUNA MbbubI Eurotia ceratoides y Chenopodium foliosum. 
[bIIba MepBoro Bua XapaKTepH3yeTCH POBHbIM, He BOJIHUCTbIM KOHTYpoM, 
eOOJIbIIMMH pa3smMepamH 3epHa (16—23 yu), TroHKOH 9sK3HHOII (1,95—2,4 uw) 
eyBa 3aMeTHOH CTPYKTYPpOH 9K3HHbI. Bropolt Buy umeer TaKxKe poBHhiil, He 
OMHUCTHIM KOHTYP, HO HeCKOJIBKO OoJIbIHe pa3Mepbi (20,8—27,0 »), Gomee 
JICTYIO SK3MHY (2,2—2,8 uw) c yerKoli cTpyktypou. Takum o6pasom, IIpH BHeLI- 
eM CXOACTBE IIbIIbIbI STAX BUJOB IIpaBHJIbHOCTh OMpefeeCHHA BO3MOXKHA JUIIb 
pu yuere BCeroO KOMIIVIeKCa IIpH3HaKos. 

B mpeyenax cemelictBa MapeBblx MOxKHO NPHBeCTH pA MpHMepos, korya 
CpaBHUTeJIbHO OHOPOAHbIX B MOpdosIOrMyecKOM OTHOWeHHH pogax (Suaeda, 
etrosimonia, Chenapodium u Ap.) yAaetca onpejensarp TIbWIbUY JO Bua 
Farowapsx CoveTaHHio YaCcTO JOBONbHO TOHKUX, HO ycToiiquBpix IIpH3HaKOB 
suaeda corniculata, S. confusa, Petrosimonia brachiata, Chenopodium hyb- 
dum u Zp). 

Hanuune mo_po6upix onucanuiit u OMpeAeHTeIA PeWeCHTHOH bbb Ma- 
-BBIX [aJIO BOSMOXKHOCTh MNPOHSBECTH PAA BHAOBLIX ONpeenenuli (boccHbHON 
BIIbUbI. [[bvibla MapeBbIX B YeTBEPTHUHbIX OTMOXKeHHAX Exsponelickoit uacru 
CCP (Kak B JI€{HHKOBOH, Tak HM BO BHeEeHUKOBOL oOacTH) BcTpeyaetca J0- 
WJIbHO FacTO, B OOJIbIIMX KONHUeCTBaX HB XOpoleH coxpanHoctu*, OguaKo 
> OIIPeAeIEHHA OOBIGHO JaBaIHCb JIMUIb JO cemelicrsa. Bmecte c TeM, TaK Kak 
COIOTHA UpeACTaBUTeNeH CeMeHCTBa MapeBbIX BECbMa pa3HooOpasHa H MHOrHe 
3 HUX ABJIAIOTCH HHAMKaTOpaMu ClelMpvyecKHX MOUBeHHO-KNHMaTHUeCKHX 
-MOBHH, HaXO*KCHHE MbIWIbUbI OMpeAeeCHH‘IX POAOB MH BUOB STOTO cemelictRa 
OMCTABIACT SHAYHTeIbHBIN HHTepec. 

Jl BHAOBbIX ONpeJeneHHH TbWIBUbI MapeBbIX CyMecTBeEHHOe 3Hayenue 
feO pee Bcero BbIACHeHHEe BOMpOca O COXPpaHHOCTH OCHOBHBIX JuarHocTH- 
CKHX MPHSHakOB Mp (boccusM3alHv. AHanu3 uckoMaemoro Matepuauta 110- 
Sal, YTO MepedHCJIeHHble BbIMe [MarHOCTHYeCKHe Mpu3HaKU XOpomo coxpa- 
HOTCH HM Ha COCCHJIbHOH NbIWIbWe. Hamu Obl mpoM3sBeyeHbI BUOBBIC ompe- 
CHUA TIbIIbIbI MapeBbIX B 50 OOpasuax u3 18 MyHKTOB (MeHTpasbuble palionbl 
3porielickoH uactu CCCP, Benopyccun u Yxpanubl — HaquHaa c THUXBUHCKO- 
f€MmpOBCKOrO MeKJICMHHKOBbA JO KOHUWA MOCeqHero OleqeHeHuA, a TakKxe 
Bepo-Sanaqupli [IpuKacnuli or amieponcKux JO xBaJIbINCKHX OTNOKeHUIt 
M. TaO1. 1). Bcero Obi0 onpeyeneHo oKon0 50 BugoB, upHHaqexkamux 21 
Ay. Handoupiee KomvuecTBO BHAOB IpHHayviexKUT pojam Chenopodium, 
ochia Salsola, 43 ocTambHbIX pofoB ompeyesteHo 0 1—2 Buga. B pyle crysaep 
I pacnonaratu OONbIIMM YHCIOM MbIbIEBLIX 3epeH OHOFO HM TOrO x%Ke BUA 
J—60) (Ch. foliosum, Eurotia ceratoides, Kochia prostrata, Kochia lani- 
ra, Ch. album) u3 pasnM4HBIX NYHKTOB M u3 OTMOKeHHA pa3zsMyHOrO BO3- 
cTa. AnaJiorHat B pasMepHbIX JaHHbIX M ONMCAaHUAX MOpdosoruU, NosBOMseT 
MuTb O OeCCHOPHOCTH UX OMpeyenenua. 

Conoctapienue Bcex OOHapy2KeHHBIX (COCCHAbHBIX MIbWIbIeBbIX 3epeH 
PeBbIX C STAJIOHHbIMH MpellapaTaMu H OMMCaHHAMH PelleHTHOH MII T0- 
3asl0, YTO ChOCCHIbHaH MbIbUa 10 CBOUM MOpdomOrMYecKHM ocobeHHOCTAM 
MHOCTHIO BKIOUaAeTCH B PaMKH ONMCaHHM /pelleHTHOH MbWIbUbI (puc. 1) (*). 
HakO B pxfe CLydaeB HEKOTOPHIe pasMepHble JaHHble AIA POCCHBHOM MbIIbIbI 
IMYaIOTCA OT PeWeHTHON paciuMpeHHeM Mpesenos KoneOannh. J]ia Auamerpa 
Ha STO PaclluMpeHve OrpaHuyeHo 2 uw B TY HIM MYO CTOPOHY, a AA Auamerpa 
) HM TOJULMHbI SK3HHbI Bcero 0,5 uw. Hanpumep, Auamerp 3epua Eurotia cera- 
des B (boccuJIbHOM cocTrosHuH KomeOneTca oT 16 Yo 23,7 p, WIA PpeleHTHO! 


* Bujopble onpeesleHHA MbIIbUbI MAPEBbIX BO3MO?KHBI JIMIIb Ha 3epHax xopomieli coxpaH- 
TH. 
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PesyabTaTbl BAAOBbIX ONpeeJeHHH MbIIb 


Bospacr 


gactu CCCP 


JleqHuKkOBaa O6aCTb 


W 
Qin 


TlyuKkt* 1 


i ei 


Ta6Oauna 1 


UbI MapeBLIX H3 UETBEPTHYHLIX OTJOMKeHHH Epponenicke 


BueneHHKOBaA OOsaCTb 
(I\puxacnuh) 


- Chenopodium album} + + 
ne 


bo'rys 

. glaucum 

. foliosum 

. chenopodioides + 

. hybrydum 

- urblcum + 
Ch. sp. 

. Atrip'ex cana 

. At. nitens 

. At. tatarica 

At. verrucifera 

. At. sp. 

. Eurotia ceratoides 

. Axyris amaranthoi- 
des 

. Camphorosma Les- 
singi’ 

. C. monspeliacum 

- Kochia prostrata 

» K. Scoparia 


OMI EE LO = 
(@) 
i=" 


. Corispermum decli- 
na'um 
. C. hyssopifolium 


Caspe 

. Agriophyllum sp. 

» Halocnemum stro- 
bilaceum 

. Kaiidium fo'latum 

- Salicornia herbaceae 

- Suaeda confusa 

. S. corniculata 

- S. Jinifo'ia 

eeOSES De “Ip 

. Bienertia cyclop- 
tera? 

. Sa’sola dendroides 

. S. foliosa 

- S. soda 

- S. ruthenica 

5 Se OS 

. Ofaiston monadrum? 

Petrosimonla bra- 

chiata 

. P. crassifolia 

GA P.. (Sps 

. Halogeton glome- 
ratus 

43. Polycnemum sp. 


++ 


. K. laniflora + i+ 


++ 


++ 
+ 


++ 
++ 


+++ 


+? 


++ 
+ 


+ | +2]+ 


+|+ 


Bcero ompeneneHo 
BHJOB 

U3 wux mponuspactaet 
Tenepb Ha JaHHok 
TeppHTOpHH 


4,2. —KanpipoputHHa(CMosieHcK.06J1.); 


3 — PatosaHoBKa (PasaHcK. O6N.); 


4— JImutposo, Uctpa, (Mock. 06.1.); 


5,9,44 — Tlnéc (Spoca. 06.2.) 
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6,13 — Bonus (Mock. 06.1.) 

7—8 — Typunuka ()Kutom. o6.1.) 
40 — Kynaxu (Cayuk. 061.) 
12,15 — p. Mpa (Pasauck. 0611.) , 
14 — Hepcxoe (Mock. 06.1.) 


44) 6] 3] 8] 5) 
3{14| 6} 3| 9] 4) 


16 — 03. BackyHuak (Kapa-Ty3 
17 — Yepnnilt Ap | 
18 — n. Pypmanoso 

19,25 — KonaHoBka 

20,21 — n. JlenuHcK 

22 — nn. Patiropoy 

23 — Kapac6an 

24 — BackyHuak (BocT. 6eper) 


IbIbI STOTO BUa WMamMeTp KoveOeTCA B Mpesemax oT 18 yo 21 p; qna- 
Tp 3e€pHa (POCCHJIbHOH MbiIbUbI Chenopodium album or 21,7 7 31,2 u—nporus 
—30 peleHTHoH mbimbubl. Jia TakHx BugoB, Kak Kochia prostrata, yBe- 
yeHHe lpesena KONeOaHHH OTMeYeHO He TOJIbKO JIA WHaMeTpa 3epHa, HO H 
A Juametpa nop (2,0—2,6 wu aua coccHsbHOH HW 2,3—2,5 pw qua peneHTHor 
[JIbubl). Tloqo6HbIe OTKJIOHEHHA CBA3aHbI C TEM, YTO B (POCCHJIbHOM cCocTOS- 
iM MbI HMeeM JlesIO C MbIJIbILOM He OJHOTO SK3eMIVIpa, KaK B 9TaAJIOHAaX, a 
[OPHX SK3CMIVIAPOB, a Tak?Ke C MaTepHaJIOM, HAKONMBIUHMCA 3a MHOFO ser. 
Pe3yJIbTaTbI BHAOBbIX ONpeeseHHl MapeBbIX BHOCAT CYNIECTBeHHbIe JONO- 
HHA B Hallv mpecTaBleHus O (Pu3HKO-reorpaduyecKHX yCJOBHAX Nepnosa 
IKONJICHHA COOTBETCTBYIOWMHX OTNOKeHHH. C TOUKH 3peHHA HCTOPHN pacTH- 
JIbHOCTH NpefcTaBneT HHTepec tbakT HaxXO*KJeHHA MHOFHX BHAOB MapeBblx 
JICQHHKOBbIX OTJIOXKECHHAX BHE TMpefeOB HX COBPpeMeHHOTO apeawia. 


Vuctutyt reorpabun Tlocrynuano 
AxajlemuH Hayk CCCP 29 I 1957 


o 


IWHTHPOBAHHAA JIMTEPATYPA 


1M. X. Mouocsou4, Tp. Muct. leorpapun, 52 (1952). 7G Erdtman, Pollen 
orphology and Plant Taxonomy Angiosperms, 1952. 
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Jloxnagn AkagemMun Hayk CCCP 
; 1957. Tom 114, Ne 3 


PS 


Tr HCTOJIO'H 


T. C. HBAHOBA 


KJIETKHM Il THMA JOPEJIA B TOHKOM OTJEJIE KMUIEXVHHKA 
nTHL 


(ITpedcmasaeno axademuxom K. M. Boixosom 21 I 1957) 


Ee B MpOlWWIoM CTOJeTHH PH3HOOrH yKasbiBalM Ha HasMYMe CaMOCcTE 
TeIbHOrO petpiekca B BereTaTHBHOH HepBHOH cucTeme (1,7). ITO nmomOKeH 
NOATBep2KAakoT HU COBpeMeHHbIe PusHovorH (?, *). 

AddepeHTHoe 3BeHO B yKa3aHHOM pe(pleKce NpeACTAaBAIOT YYBCTBHTEJIbED 
KseTKH II tuna Jlorena, koTopbie ObimH oTHeceHbI A. C. JJoresem kK coOcTBe 
HO UYBCTBHTeIbHbIM HeHpoOHaM B BereTaTHBHOM HePBHOM CHCTeMe Ha OCE 
BaHHM MOpdomorvyecKux aHHbIxX. Hopeiuime rucromormyeckue paOoTbl HC 
TBepxKaloT nosomwenve A. C. lorena u pasBuBaior ero (°%). 

Kaetku II tuna Jlorena xopouio u3yyeHbI y MJICEKOMMTAIOWIHX, HO Ma. 
H3yYeHbl Y HM3UIHX MO3BOHOUHBIX, a MexKy TEM CpaBHHTeJIbHO-rHCTOIOI 
YeCKHM MeTOJOM MOXKHO IIPOMHTb CBeT Ha HX IpHposy, Ha HX pasBuTHe. B a 
CTOAMEM COOOMLEHHH Mbl TIpefcTaBsAeM JaHHble MO MOpdosOrHu KJIeETOK 
Tuna y NTH. 

B cBOHX HCCJe{OBaHHAX MbI TNOb30BaIHCb METOJOM MeTHJICHOBOH cH 
B mpomucu A. C. Jorens. 

B WHTpaMypaJIbHbIX TaHVIMAX TOHKOFO OTela KHWeCYHHKAa KYPHIb! H 
yAanocb OOHapyXKUTb OobuOe YUCIIO KNeTOK II Tuna, KOTOpble HMEIOT Kyra 
WJIM OBaJIbHy!0 cbopmy. OT Tela STHX KeTOK OTXOMUT oT | Jo 5 KOpoTKH 
AJMHHBIX JeHApuTos. J WMHHbIe eHAPHTbI YXOAAT 3a Npeeb! ranruA u Tep 
IOTCA B CTBOMAX MeX*KMbIMeYHOrO CchueTeHHA. KopoTKve JleHPHTbI C OKOH™ 
HHAMM pacliouarawoTcd B CTpoMe TraHraMA HIM NO Nepudepuu ero. Axcol 
B OOMbIIMHCTBE CAyyaeB OepyT CBOe HayaO OT KOPOTKHX JeHAPHTOB Hi pe; 
OT Tejla KJIETKH. | 

Kak Buguo ua pce. 1, A, knerKu I] Tuna pacnonaratorcs B CTpome raHrai 
OT Tela KeTKH OTXOAMT YeTbIPe KOPOTKHX JeHAPUTa, KOTOpbIe MHOTOKpaT) 
AHXOTOMHYeCKH JeATCH, OOpasyH kKycTHKH. TepMMHamH 9THX KYCTHK) 
OKaHuMBaloTcA ONALIKAaMH HM KOedKamu. OT ofHOrO 3 AeHAPUTOB Geper cB 
HayalO aKCOH, KOTOpbIi HeT B HePBHOM CTBOJIe H TepaeTCH B MbILeUHE 
cnyleTeHHH. 

Ha pune. 1, 5, usoOpaxenbi ABe KneTKH II THMa, pacnonaratomMecs 0 xo, 
HepBHOrO TAKA. OT Tea STHX KETOK OTXOJAT JWIMHHbIE H KOPOTKHe JeHApHT: 
Jlnunnple JeHpuTbl ULyT B HePBHbIX TAKaX UW TePAIOTCA B Me2XKMBIINeUHC 
cnueTeHuH. KopoTKve JeHAPHTb! AHXOTOMHYECKH JesIATCA HA HECKOJIbKO Bel 
uek. Kaxkad M3 9THX BeTOYeK OKAHYMBaeTCA OALIKAaMM HM KONeUKaMH, OO 
3yH KYCTHKOBMJHbIC YYBCTBHTeIbHbIe OKOHYAHMA. OTH OKOHYAHUA pacnod 
raioTcad MO xoOjJy HepBHOrO TAKa. | 

Kaerku II tana, npexctapnenpi Ha puc. 1, B, (cm. crp. 208) pacnomararores 
TaHT IMM MeKMbIIMeTHOrO CiuleTeHHA. OT Tesla UX OTXOAAT JVIMHHbIE u KOPOTK 
Jeniputel. J.MHHbIe JeHAPUTbI yXOAAT 3a Npefesbl raHriusA Uv Tepslorca B Hep 
HbIX TAKAX. KopoTKue LeHAPHTbl MHOTOKPaTHO AMXOTOMHYECKH JenATes, o6pa3: 
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crema, pacnowlaraorcs 10 nepudepun ranraua y OTYACTH BH 
Ha puc. 1, © MpeAcTaBleHa KeTKAa, pacnonaraiomlascs Br 


aHlJIMH Me@XxKMbI- 
“THOPO CiweTeHHA. OT Tena 


KJ€TKH OTXOAMT TPH KOPOTKHX AeuyAputa. Kax- 


Puc. 1. A, B. Touxult orgzen xumeunuxa Kypuupl. Uysersutesp- 
-Hble KteTKH II Tuna lorena. O6. 90, ox. 10x; O6bacHenne B TeKcTe 


A JeHAPHT HXOTOMHYeCKH JenuTcA Ha BeTOUKH, KOTOPbI€ OKaHYHBAIOTCS 
WUKaMH HM KOJI€UKAMH, OOpa3ya4 U4YyBCTBHTeIbHbIe OKOHUAHHA KYCTHKOBOH 
MbI. JlaHHble OKOHYAHHA pacnonaraires Mey KJIeETOK TaHrsIMA HW 0 ero 
adepun. OT oHoro u3 YeHApUTOR Geper cBoe Hayao aKCOH, TepSIOMHHCsA B 
BHbIX CTBOJIAX Me€XKMBIINeYHOTO CIVJIeTeHHA. 

Takum o6pasom, Kaetku II tuna Flores B TOHKOM OTJene KMIUeUHHKA THI 
1OT HECKOJIBKO HHOM MOpdosloruyeckul OOK, yem KueTKH IL THA MeKo- 
AFOUL X. 
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[lp JeTabHOM M3y4eHHH aHHbIX KJIeTOK Mbl OOHAPY2KHJM, YTO STH KET 
MOXKHO pa3feWTb.Ha Ba Bua. TepBblH BU KJIeETOK HMECT TOJIbKO KOpOTE 
JeHAPHTbI, BTOPOM BIA — H KOpOTKHe H AVIMHHbIe JeHApuTp!. J.MHHbIe JeHApu 
pacxOMaTcCH MO YaHrAHIO B MPOTHBOMO/OXKHbIX HalpaBJeHHAX, BCTyNa 
B HepBHbIii CTBOJ MH TepAIOTCH B HepBHbIX TAKAX. KopoTKHe AeHAPUTbI Tex 


Puc.1.B,., TouKul ose KumiewHuka kypHubl. UyBcTeutenbuble KeTKH I] tuna Jloreaa. 
O6. 90, ox. 10 X. O6bacHeHHe B TeKcTe 


IpyruX KseTOK OOpasy!OT UYBCTBHTeJIbHbIC OKOHYAHHA KYCTHKOBOH (opm 
KoTopble pacmomaraioTcd B HePBHBIX TA¥KAX, B CTpoMe TaHTiua MY} 
nepudepHu ero B MbIMIeCYHOH TKaHH. 


Uucrutyt pusnonorun um. HV. II. Mapnosa Toctynuao | 
Akajemuu Hayk CCCP 15 1.195% 


I[MTHPOBAHHAS JIMTEPATYPA 


1H. M. CoxosBuud, Mss. u Yu. 3am. Kagauck. yu-ta., 1877. *H. C. Baac 
Tlvcceprauua, Kasaup, 1903. 3 E. WM. Cunenpbuuxos, T. Il. Tyreas 
po30Ba, @u3guon. wxypH. CCCP, 21, 866 (1937). *M. B. Cepruescku i, Tes. 
CopemjaHua mO mMpoOmemMe MeKHeBPOHaJIbHDIX CBA3eH 27—29 auBapa 1955, r. Jlenuur 
§’Y. ® WUsanos, Tp. Tar. .-H. WHCT. ~TeopeT. M-) KAMH. Men., B. 4.09 
SA. A. Mu noxun, JAH, 93; Ne 5 (1953). * RC) Ueanmos a, (NARI Sa 
(1952). 
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Horaane AKkanemun nhayk CCCP 
1957. Tom i14, Ni 3 


PHCTOJOMH fl 


A. WH. HPHXHMOBHH u A. M. 3EJIEHHH 


# 
PHCTOJIOTHYECKHE H3MEHEHUA FHNO@H3A B IIPOLWLECCE 
NOJIOBOrO COS3PEBAHHS KAPIIA 


(ITpedcmaenexo axademukom H. H. Il maaveaysenom 8 I 1957 ) 


Tunocus KOcTuCTHIX pbIO 9KCKpeTHpyer TOHAJOTPONHbI TOPMOH, NOX BMA- 
1€M KOTOPOrO 3aBepilaeTcA COspeBaHHe Ona, HACTYMAIOT MpOlecchr OBY ALU 
Hepecta (*°), Yka3aHHble MpOlecchl KOPPeJIMPYIOT He TOMbKO C (PyHKIHO- 
WIbHBIMH, HO H C PHCTOJIOrMYeCKHMH H3MeHeHHAMH runo(pusa (', 2, 4, >, 7, 8), 
<CNCPHMCHTAJIbHO NOKa3aHa Ha pblOaX MOKANM3ALHA KeTOK, BbIpadaTHIBalo- 
MX TOHAOTPOMHbIM TOPMOH, B runoduse (°). 

Y nonopospesoro Kapma paHee uccieqoBaiu PucToorMuecKHe H3MeHeHHA 
imodusa Mo cesouam (°), HO TaK Kak rumodus pbiO, KaK U APYrHX NO3BOHOUHEIX, 
IpaoaTbIBaeT He TOJbKO TOHAOTpOMHbili TOpMOH, ronaxorponuad byHKkuHA 
ora ObITb HCKa%KeHaA SKCKpellMeH Apyrux ropMonoB. JlokamM3aluA KeTOK 
inocusa, BbipaOaTHIBalolMX Apyrue TOPMOHEI, Y KOCTHCTHIX pbIO HeH3BecTHA, 
MOSTOMY BbIAeHTb WHTOJOrHYeCKHe H3MeHCHHA, CBA3AHHbIe C pasHOCTOPOH- 
IMU (PYHKUMAMH runomusa, 1OKa TpyAHO. OcoOeHHO Takue 3aTpyAeHHUA MOryT 
3HHKHYTb MPH HCCIeLOBaHHH pbIO C MOPWMOHHbIM HKPOMeTaHHeM, TaK Kak 
WeJIbHbIC KaIKH HKPb! pa3s{eJieHbl OTHOCHTeJIbHO KOPOTKHMH MpoMexkYyTKaMH 
yeMeHH. [lostomMy HaM Ka3aJIOCb WeecooOpasHbIM HCCIeLOBaTb y Kapa, KaK 
DPILHOHHO-HepectTytouleH pbiObl, H3MeHEHUA TunOdu3sa, CBASAHHbIe He C MOVIO- 
IMH° WHKJIAMH, a C MpolleccaMH MOJOBOrO Co3peBaHHA. 

Matepuasom WIA HCCIeOBAaHHH CJyxKUJIH Kapmbl-ceroseTKH, TOAOBUKH, 
3VXJIETKH, JIBYXFOAOBHKH HW TpexseTKH. Kapmbi Obl Mosy4eHbI M3 BbIPaCTHbIX 
HaryJIbHbIX IpyoB MaeuTcKoro u [nolAHCKOrO pHiOxo30B MouifascKon CCP. 
O BCKPbITHA KapMoOB H3MepAJIN MW B3BelIMBaH. SaTeM MX BCKPbIBaJIM, H3BuIe- 
iH runopus u roHasbl H *PUKCHpOBaJIH B *WwHAKOCTH Bysua c PopMaJIMHOM. 
PHTOTOBJICHHbIe Cpe3bl Ou. TOJIMLMHOM OKpatuHBaH as0Hom M0 Telienratiny. Bo 
EMA BCKPbITHA ONPeAeN AIH MOM HW CTALMIO 3peJOCTH FOHA BU3YaJIbHO H M0 MHK- 
i pemapatam.Olenky cTaful 3pesocTH rovay nponsBoguin m0 B.A. Metieny (°). 

OnucaHa B OCHOBHOM TOJIbKO Ta 4YacTb FuNO*u3a, B KOTOPOH OKAJIH3yIOTCA 
1€TKH, BbIPaGaTHIBalOlllHe TOHALOTPONHbIH TOPMOH. OTy YacTb runousa OAHU 
‘enenopatemu (4, °, 7, 8, 10°14) Ha3pBaloT MepexoHOH 30HOH, a Apyrue 


2 


, 7, 1517) — npomexyTouHol Moe (puc. 1). Mb B CBOHX OMMCaHHAX Ha3bl- 
1eM ee MepexOHOH 30HOH. 

MuorumMy FucTOOruyecKHMH HW IHTOJOrMYeCKHMH HCCJIeOBaHHAMU yCTAHOB- 
SHO, UTO H3MCHEHHA B THMOUsaX KOCTHCTHIX PbIO MpOMCXOAAT, raBHbIM OOpa- 
M, B epexoquHor 3oHe. B nepeduel Lome npeoOaaror aluoduJbuble KeTKH. 

TIpoMexyTOUHOH Mexky Helo M MepeXO{HOl SOHO Boe 3HadNTeMbHOe OOsb- 
MHCTBO KJICTOK COCTABJIAIOT allHodubl, HO OHH CaO OKpalUMBaloTCA a3o- 
IpMHHOM. B HeOoMbIIOM KOMMUeCTBE B STON, AOE MPUCyTCTBYIOT x pomodoOupre 
leTKu. JIMiub MepexowHad 30Ha COLep2KHT OHOBPeMEHHO BCe TPH THMAa KJICTOK, 
OTHOLIeHHe H CTPYKTYpPa KOTOPbIX MO?KeT H3MeCHATHCA B 3ABHCMMOCTH OT (PPyHK- 
{OHaJIbHOrO COCTOAHHA Frunopusa. 

CerovleTKU 3epKasIbHOrO Kapa, NOMMaHHble B KOHIe aBryctTa B BbIPaCTHOM 
yyy, BecHJIu B CpefqHem oKosio 40 r. Mx ronafbl HaXOAUNCb Ha MepBOM CTaM 
esIOCTH, HO BCe 2Ke BH3YAJIbHO MOMKHO OblO OMpeMeMMTh UX MO. CeroseToK, 
modus KOTOporo aH Ha cpororpadpun (cM. puc. 1), aBusAVICA caMKOH, BeCHuBIuel 
)r. Ha caruTrasibHoM cpe3e Yepe3 FHNOUs OTYeETMMBO BUAHbI BCe YaCTH PHMO- 
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tbusa. Tlepexoyquasd 30Ha 9TOrO TuNOdu3a COCTOKT 3 OombIuOrO UnCIAa AaluZo 
(pUOB U HeOONbUIOPO, KOMMYECTBA XpOMOPoOHBIX KeTOK. Ha rpanuile ¢ rap 
HOM Lome aluOpUJIbl HMEIOT CXOJCTBO C allMvyopusamu MepewHeH JOM, HO OTH 
yaloTcA Oolee MHTCHCHBHOM OKpaCKOl WMTONMa3MbI a30KapMHHOM. Cpequ HD 
pacnoulox*KeHbl TpynnmaMu Oovlee MesKHe KJeTKH, WHTOMNA3Ma KOTOPHIX OeclBeT 
Ha. OTO ele He AuddepeHUMpoOBaHHble KJIeTKH. OHM OKPyTuble, Apa pacnouo 
*KeHbI 2KcWeHTpHunO. Mx KouMYeCcTBO yBeMUMBaeTCH OT MepHhepHu K WeHTp) 
MlepexoAHO 30HbI. AApa Bcex pOAOB OMMCAaHHBIX KJIeTOK OMHAKOBbI 10 bopMe 
oKpacKe mu cTpyKType. B Bospacre ofHoro rosa y KapMoB, NOMMAHHBIX } 
allpesie Mocle 3MMOBKH B Iipyly, CTpykTypa runodusa He usmeusetca. B nepe 
XOJHOMi 30He Te %Ke THMbI KIeTOK, YTO UM y CeroseTKa (puc. 2). 

Y Kapnop ypByxserok (1+) B runopuse BUAHbI HeEKOTOpPble H3MeHeHHA It 
cpaBHeHHio C CerosleTKaMUM HM rosoBuKamnu. I]pexe Bcero clelyeT OTMeTHTh, UTC 
B 3TOM BO3pacTe OTebHbIe CAMILbI MOFYT ObITb MOMOBOSPeNbIMU, TOra Kak TO 
Hab CaMOK Haxogsatca Ha II unu na II—III cragun spenoctu. B mwuTonmasme 
OBOWHTOB TAKHX CAMOK TOJIbKO CTaIM NOABJIATbCA BaKYOJIH, YTO O3HAYAeT Mepe 
XOJ, K BuTemmorenesy. Hac uHTepecoBayiO B aHHOM CJIy4dae, He OTPa3sHOCb Ik 
pasMuve B cTaMu 3peslocTH ronal MexkAy CaMilaMH M CaMKaMM Kapmia B 93TON 
Bo3spacTe Ha THCTONOrHYeCKOH CTpyKType UX TPHMOu30B. 

B mepexoquol 30He y CaMIOB H CaMOK YBeJIHUMIOCh YHCIO Oas0pHJIOB Tit 
CpaBHeHHlo C TAKOBbIMH Y Kapmia-roqoBuka. Y mocseqHero B MepexOTHOK 30K 
B CpeJHeM B OJHOM cpese Haxogusocb 50% altuzodunon, 16% Gasousos u 34% 
XPOMO(bOOHBIX KsIeTOK, TOra Kak y ABYXJeTOK OblIo OOHapyxeHO 56% alHyo 
cbus0B, 36% G6a3z0pun0B Hu 8% xpomopoOubIx KeTOK. Kpome Toro, ceqye 
OTMETHTb, UTO POPMa ALLHAOPHIOB HECKOJIbKO H3MeHHaCb. OHH BMECTO OBAJIb 
HOM IPHHANH NOMHTOHAaIbHY!O (POPMY, HO HECKOJIbKO yJJIMHeEHHY10 H 3a0CTpeH 
Hy10 C OfHOrO KoHWa. B TyNOM KOHUe KeTKH MoMellaeTcA aAnpo. LluTtonma3M 
reTeporeHHacA, UTO MO3BOJIAeT CUHTATh ALHLOUIbI AKTHBHBIMM. C HX AKTHBHO 
JeATeIbHOCTbIO, KAK MbI MOaraeM MO aHaNIOTHH C 3eCMHOBOAHBIMH, MTHILaM 
HM MJICKONMTAIOULMMH, CBA3AHO YCHJIeCHHe NPOAYUHpOBaHHA TOPMOHA, CTHMYJI 
pytoulero poct opranu3ma. JleicTBHTebHO, B aBrycTe JByXJleTKM Kapma ara 
CHBHO pocuH. 

SHauHTeIbHaA pa3sHHila Opa OOHapyxeHa MexAy Oas0@usamMu MepexoAHOD 
30HbI CAMILOB MH CaMOK. Y CaMILOB B OTAesIbHbIX MeCTaX HCue3a/IH TpaHHb! 6asc 
(pPHJIOB, H HX WHTOMIa3Ma CAIMBaNaCb B CIVJIOMIHYIO Maccy BelleCTBa, OKPpallleHi 
HOPO HeEOHOPOAHO aHWJIMHOBbIM CHHMM. B sto Macce BellleCTBa B OTeJbHBI! 
KJI€TKAX BUH! OOuIbIIMe HU MaJIbIe (PasHo (POpMbI) HEOKpPalMBarollHecsa Bak 
uu. Takoe cocrosuve OpiBaeT OOBIMHO, KAK 3TO OTMeYeEHO PAOM aBTOpoOB (7, 
°, °), y KOCTHCTHIX pbIO BO BPeMA AKTHBHOM TOHaXOTponHol byHkKMH PHTIO*pHS! 
B CBA3H C TOJOKPHHHbIM XapaKTepPOM CeKpellHH HV BbIBEJeHHeM CeKpeTa M3 THC! 
(pH3a HeMPOKPHHHbIM TyTeM. CaMUbI B 9TO BpeMA ObIIM 3pebIMA HW TeKY4HMI 
Y caMOK TakHX ABJIeHHH He HaOONaIn; 6az0usbl OTMMYAIHCh TeM, 4TO 
IMTOM1Aa3Ma Oba KaK Obl NeHUCTOH HW COJepxKasa B CeOe MHOFO MeNKHX, HeOKP: 
INCHHBIX KallesIb, YTO TOBOPHT 06 UX aKTHBHOM CocTosHUM (puc. 3). CamKH ell 
He CO3PeJIM, MOSTOMY HeJIb3A CBASHIBATh AKTHBHOCTb GOa30(pUJIbHbIX KeTOK I 
pexOJHOH 30HbI Cc ronaoTponHoOh pynKuHet. MoxuHO AMMIb MpeqnonoKuTS, Wil 
aHaJIOrHH C APyPMMU KJIaCCaMM MO3BOHOYHDIX, YTO AKTHBHOCTb Oas0cuJIOB CB3| 
3aHa C UX THPeOTPONHOH PyHKuuen. 

3. ®. icauenxo ("") cunraer, uro THpeOTpOMHBTit TopMOH CBAsaH C PyHKuHEl 
MIPOMEXKYTOUHOM TOM runopusa, KOTOPyto aBTOP HasbIBaeT MepexOAHOH 30HO!l 
OKCIePHMeHTaJIbHbIe aHHbIe McayeHKo HeOOXOAMMO MOATBEPAUT HOBBIMU OnE} 
TaMH, TaK KaK AaBTOPOM ObIIM MCMOJIb380BaHbI TOJIbKO alleTOHHPOBaHHble Full 
(pusbt. OnuBepo (°) nomaraeT, YTO B TepexoZHOl sone runodusa cyurecTByd 
Ba Bua Oaz0—HJI0B, U3 KOTOPbIX OAHU MpPOLyUpyioT ronanorponusili ropMo 
a Apyruve — THpeorTponHbli. 

B ampene celyroujero roxa u3 Mpyka ObIM OTMOBEHHI KapMbI JBYXro 
Buku. Onn Becuu 700—800 r. Tonaypr camok Haxoquauch na III cragqnu 3 
nocTH. B mepexoqHoli 30He runopusa STHX KapNoB OOHApyxKeHO aKTHBHOe 
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Puce. 1. Carurranbubiiy cpes runodusa Pune. 2. Hepexoquaa 30Ha rumodusa 
cerojeTkKa Kapma Becom 60 r: 1 — Kapna-roqoBuka: 1 — allHJo@HuIbHbIe 
NepeqHAA Moma, ‘2 — nepexonuaa KleTKH, 2 — xpoMooOuble KJIeTKH, 
30Ha, 3 — poMexytouHad ous, 4— Ox. 7, 06. 90 X 


HepBHag Joma. Ox. 5, 06. 10 


Puc. 3. Tlepexoquaa 30Ha runodusa Puc. 4. TlepexogHaa 30Ha runodusa 
Kapma-yByxseTKa: 1 — aluodpuJibHbIe Kapma-TpexsleTKa Mocie Hepecta: 1 — 
KleTKH, 2— 6a30(pHJIbHbIeE KJIETKH. Oas0pusbHble KeTKH. OK. 7, 


Onn 700, 90x 06. 90 X 
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TOAHHE HE TOMbKO Oas0HJIbHbIX, HO HW AIH O:PHbHBIX KeTOK. Ba3ocpustbuble 
JeTKH MO CTpyKType WHTONMA3MbI MaJIO OTIHYAaIOTCA OT OagotHs0B runodusa 
CeHHUX KapoB [ByxJeTOK. Takoe cocTosnHe 6a30(pHIbHbIX KJIeTOK mepe- 
OAHOH 30HbI THNoOpusa NaeT npaBoO MoaraTh, YTO OHH AKTHBHbI HW TOTOBBI K 
MpeOTPONHOH (yYHKINH. 

Cregyioulad rpyniia KapnoB — TpexsetoK (2+) npeycraBsavia HHTepec: 
Ha COcTOAa W3 ABYX NOJrpynM, 43 KOTOPbIX OMHH POCJIM HHTeHCHBHO C NepBoro 
ofa 2%KH3HH H K OCeHH TpeTbero JeTa JocTHrasH B CpeqHeM oKOWIO 3 kr Beca, 
ora Kak pbiObl Apyro Mosrpynnbl pocsH MeHee HHTeHCHBHO: MX Bec K OCeHH 
omeOasica B npegenax 1200—1800 r. Oru zBe nog”rpynnsl Kapnos oTM4aNHCh 
aKKE CTENCHbIO 3peOCTH roHay. AMYHHKH MepBOH NOArpynmMbl Kapnos B ua- 
ale HeTa HaxolMHcb Ha IV craqun spenocTn, a B Mio/Ie Kaplibl OTMeTaIH UKpYy; 
OHAbI KAPMOB BTOPOH NOApynibl K OCeHH 3aBepuIMIM pasBurue III cranuu, 
AM Mepexoguuu B IV craquio spenoctu. Takoe pa3mMune B COCTOAHUH 3pemo0cTH 
OHA MOJIKHO OblIO COOTBETCTBOBATh Pa3HUHIO B PHCTOMOPMYECKOli CTPyKTYpe 
MNOH30B JByX NOArpynm Kapnos, TeM Ooslee, YTO XOPOIO M3BeCTHO HaHUNe 
3a€UMOCBA3H B (PYHKIWH STHX OpraHos. 

[lepexoquaad 30Ha runodu3a CaMIlOB HW CaMOK TpexJeTOK U3 MOArpynnpl c 6o- 
ee M@JWICHHbIM TeMIIOM pOCTa TakxKe OTJIMYaaCb COCTOAHHEM Oa30(pHJIbHbIXx 
meTOK. Y cCaMIUOB, Tak KaK HX TOHAb HAXOJMIMCb B TeKYYeM COCTOAHHH, 
aZ0UJIbI MpeBPpaTHJINCb B CMVOMIHbIe NOMA Oazs0puIbHOH cyOcTaHluu, pacmo- 
OXKeCHHbIe MEOKAY PpylnnaMu alluAOpPusbHbIX KeTOK. B 3THX NOAX BUH CBeT- 
bl€, HEOKPAllleHHble MYCTOTbI Pa3sHO BeHYHHbI u PopMpr. TloceqHue, oveBuy- 
O, ABJIAIOTCA 9KCKPeTOM Oa30cPHJIbHbIX KJIETOK, B KOTOPOM COJepxKHTCH rona- 
OTPONHbI ropMoH. Siqpa pacnomowKeHbl HepaBHOMepHO, TpynmaMu, WU acTb 
3 HHX JedpopMupyetca. HeckobkO HHY!O KapTHHY MOXKHO BUeTb B Mepexog- 
Oli 30He runOu3a CaMKH. BasousibHble KJIeTKH JIMIIb MeCTaMM CTaJIM CJIMBaTb- 
A, a y OOJIbINMHCTBA KJIeTOK BHJHbI PpaHuulbl. B Hux Tak»Ke BHHbI HeEOKpallleH- 
ble ITyCTOTbI, HO OHH elle Maibl H OKpyrvibl. Hago nomaratb, yTo 3feCb MOKA 
Wlllb MOJTOTABIMBaeTCA Mpoiecc TOMOKPHHHH Oa30*HJIbHbIX KJICTOK. 

Y caMOK TpexJIeTOK H3-NOArpynmbl C HHTCHCHBHbIM TeMIIOM :pocTa, BIMepBBIe 

€peCTHBINMXCA, B WepexoLHOl 30He TuMOdusa Oba CHIbHO BbIparxKeHa Fovo- 
PHHUA, pe3sOpOMHOHHble Mpotlecch! Oa3s0u/bHbIX KJICTOK AKTHBH3SHPOBAHbI, 
A3MEPbI AllMO:uIOB CTAaHOBATCA 3HAUHTeIbHO MeHbule. Buyubl MycTorsi. 
[apa 6asounos Lepopmupyrorca (puc. 4). Takue kapTHHbl LA mocmeHepecto- 
Oro COCTOAHUA THMOH3a MOPIHOHHO-HepecTYIOIHX PbIO ONMCAaHbI B (’). 
- Takum o6pa30m, rucTosoruyeckoe COCTOAHHe MepexOAHON 30HbI Tumodusa 
apa H, BAAUMO, Apyrux BUAOB MOPUHOHHO-HepecrTyIoulHXx PbIO He JaeT BO3MO%X«- 
OCTH B CBA3H C TOJIOKPHHHe KeTOK Mepes HepecTOM H MocsIe Hero OOHAPYy2KUTb 
ApeOTPONHY!O (PyYHKUMIO TuMoOpH3sa. OTOT BOMpOC MOXKHO pelllaTb JIMIUb Ha 
eMOJIOBO3PeJIbIX pbIOax. p 

TupeorpomHad (pyHKWMA ,BepOATHO, CBA3AHAa IO aHAaOrMM C TeM, YTO CBOHCT- 
eHHO JIPyFHM MO3BOHOYHBIM 2KHBOTHBIM, TaK?Ke C Oaso*pulaMM MepeXOAHOM 3OHBI. 

t) 
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THCTOJOrHA 


A. JI. WABAJIAUI 


rUCTOXUMUA PHBOHYKJIEOMPOTEHOB MUTOXOH]PHH HEPBHOM 
KJIETKU 


(ITpedcmaeneno axademuxom A. B. aaaadureim 20 IIT 1957) 


IIpu mopdbonormyeckoM u3y4eHHM HepBHOH TKaHH OOBITHO yen AeTCs Ooulbime 
BCerO BHHMaHHA Creludv4ueCKHM BHYTPHKJICTOUHbIM OprakOaaM HeHMpona HU ali 
napatam CBa3H — cuHancam. Co BpeMeHu OOHapyxKeHuA Turpousa u He podu6- 
PWJIJI MHOrHMe yUeHbIe CTPeMHJIHCb YCTAHOBUTb KOPpesANM PYHKUMOHAIbHBIX 
H MopcboorwyecKkux W3MeHeHHH HelipoHoB. HanOonee ycmemHbIM Obl aHaJH3 
CeKI[HOHHOFO MaTOMOrMYeCKOrO MaTepnasa, Te, OY€BHAHO, WJINTeJIbHbIe H MaC- 
CHBHbIC€ MpeBPauleHHA HePBHbIX 3JIEMeHTOB MpPHBOAAT K OOpa3z0BaHu10 OOMLeHS- 
BeCTHbIX THNOB MOBpexkeHuH KeTOK HM MX OTpOcTKoB ('). OfHakO AVIA yuera 
ObICTPO MpoTeKarollux PUSHOMOPMYeECKHUX MPOWeCcCOB OMIT MaTOPHCTOJOrH4eCKHX 
3aKJIOUCHHH OKa3bIBaeTCA HeMOcTaTOUHEIM. KputTuueckas MpoBepka ONyOHKO- 
BaHHbIX B JIMTepaType JaHHbIX NOKa3bIBaeT, TO THrpoud u HelpoduOpuaH 
y MJI€EKOMMTAIOMLUX YCTOHMYHBO COXpaHAIOTCA B MOTOKe H CMeHe pasHOOOpasHBlx 
(byHKUMOH2JIbHbIX COCTOAHUMM, eCJIM 9KCMePHMeHTAaIbHaA Harpy3ka Ha HePpBHYIO 
CucTemMy He MepexoOZuT KpuTuYecKorO. mpexena. B nocnequHue rob NoABUJICA 
pA WeHHbIxX paOor, B KOTOPHIX NyTeM H38OupaTebHOH aOcopOmuH B ysIbTpa*puose- 
TOBOH OOactu (7°) 4H MHKpo-peHTreHorpadun (°, 7) OOHapyxeHO pacxooBaHHeE 
pHOoHyKenHOBOH KucoTH (PHK) B MOTOpHEIX KIeTKaX CNMHHOTO MOSsra Mp 
3HAUHTCIbHOH MbILUeTHOH JesiTeJIbHOCTH H B HeHpOHAaX CJTYXOBbIX TaHTueB pH 
3-YaCOBOM pa3paxKeHHW HHTCHCHBHbIM 3ByKOM (80 U6); B kKmeTKax IlypKuHbe 
y KPOJIMKOB, NOLBepraBlUUXxCA BpallleHH10, YBEMMYMBAeTCA COepKaHHe JIMMUTOB. 
Ho axe B STUX THYLaX, H30OMYIOUWLUX WNPpPOBLIMH JaHHbIMH, OCTAIOTCSA B TeHH 
(Ba OObeKTHBHBIX (pakTopa: |) cua MH LIHTeIbHOCTb JelicTBUA paskqpaxUTedd, 
(bakTHYeCKH MpHOMMKaIOMIMeCA K TPABMATHYeCKOMY BoOselicTBuIO, H 2) BPeMeH- 
Hble CPOKH OTBETHOH peaKIMH HEPBHOH CHCTeMBI, OCYHLECTBJIAIOULeHCA B TeYeHHE 
MHOFHX UaCOB H flaxKe CyTOK (°). Aas MpolleccoB c yueTOM NapaMeTpoB Bpe- 
MeHM yOexkJaeT, YTO ONMCAHHbIe U3MeHeHHA PHK Turpousa He MOryT ABJIATHCA 
NepBHYHbIM, HEMOCPpeACTBEHHBIM CJIeACTBHeM YCJIOBHi OMbITa: UX CieMyer pac: 
IGHHBaTb Kak PeSYJIbTaT MHOPO3BeHHOM, CTYNeHYaTOH peaKkIMH, MeXAHH3MBl 
HM MOKasaTesIH KOTOPOH TpeOy1oT BBIACHeHUA. 

IIo cymecrBy, HTOrH HOBelwINX HCCMeAOBaHUuH THTpoNma, UCHOMb3SYIONIUX 
HavOoylee COBPeMeHHYIO TeXHHKY, COBMaqaloT c JanHbimu Hucensa (7) nw Baw 
lexyxtena (8), ony6nuKopanupimn 50 rogamu panee. Mexyy Tem HeCOMHeHHO 
uTO pHOOHYKMeONpoTenALI UTpalor CyMeCTBEHHYI0 powb B OuoOmOrHM HeEpBHO! 
KJI€TKH, HM MX JIOKasIMsalluA He OrpaHuyeHa TibIOKaMU THrpona. O6 2TOM CBH- 
WeTeIbCTByeT, B YaCTHOCTH, conocTaBeHHe KONHMYecTB PHK B ABuraTeJIbHbIx 
KJleTKaxX CIIMHHOFO Mosra, ONpewelenHoe, C OAHOH CTOPOHEI, IyTeM yIbTpacuo: 
JeTOBOH MUKpOcneKTpocKonun (1,7%) u, ¢ Apyro,— MuKpoxuMuyeckuM axa: 
1H30M (2,4—2,6%) (7,30), 

OuepeqHoli saqaueit rucTOxuMM4ecKorO U3yYeHHUA HepBHOM CHCTeMBI, T. & 
OAHOBPeMEHHOTO UCCEMOBaHNA XMMMYECKUX CBOMCTB M CTPYKTypbI cyO6cTpa- 
Ta, ABJIACTCA BbIACHeHHe B3AMMOOTHOIWMEHHM CnelMpuyeckux OpranouoB Hel 
poua c Apyrumn, oOulekeTOUHLIMU OOpas0BaHHAMU, 3HaveHHe KOTOPbIX B MeT2- 
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HOH3Me Hi Mop(orenese KJI€TOK rpoMagHo. 9 uMe1o B BUY MUTOXOHJPHU, MHK- 
PCCOMB!, C€THATHIN alllapaT HT. 1., HSyYeHHe KOTOPHIX B JPyrHx TKaHAX (Ha- 
MpHMep, *Kee3HCTOH MW MbIIWeYHOH) OOoraTHIO HayKYy B WocyieqHeM AecaTuernu 
MaHHbIMH HCKJNOUMTebHOrO 3HaueHHA (1-1), 

KuleTouHad peaKTHBHOCTh HeMbICIMMa Oe3 yyacTusA cepMeHTOB. Mexiy Tem 
THI POH WU HelipoduOpuib! He OOaLaloT OTUETIMBO BbIParKeHHOli cbepMeHTHOK 
AKTHBHOCTbIO HJIM, BO BCAKOM CJlyYae, JavleKO YCTYMAIOT B 9TOM OTHOINeHHH MUTO- 
XOHIpHsAm. IlostoMy B3aHMOCBA3aHHOe HCCeAOBAHHE (PPyHKUMOHAIbHO pasHo- 
OOpasHbIX OPraHOHJOB HepBHOli KMeTKH AOJKHO yryOuTb NOHUMaHHe ee OnOM0- 
rHyeckHx OccOenHocrTeilt. 

MuTOxoHApHh HepBHOM CHCTeMbI HeOLHOKpaTHO nOyBepraiuch Uusy4eHTiC 
(4, 1°), OMHAKO SMIMPHUYHOCTh HCNOb3OBaHHBIX MpHeMoB UCCeMoOBaHUA, Ju- 
MIeCHHbIX HaexKHOrO TeopeTH¥eCKorO OOCCHOBAHHA, MpHBesa K UpesBpalino 
NPOTHBOPeuMBbIM H BO MHOFOM HeOCTOBepHEIM BbIBOaM. JlocTaTOUHO yKa3aTb 
Ha HECOBMECTHMbIe YTBeEPXKTeHHA OO HCKJIOUNTebHOM YCTOMYHBOCTH MHTOXOHI- 
pul ('*) u 06 ux UpesBbEuaiinoi ma6vabuoctu (1%, 1%). 

- B wensx ofHOBpeMeHHOrO rHCTOXHMMYeCKOrO HCCIeOBaHUA THrpoua, MH- 
TOXOHAPHH HU ANPbILUKa MHOTO IpeAIO%KeH MeTOL WBeTHOrO OOHapyxKeHuA Pu6O- 
HyKeonpotenjoB (PHI), ocHoBaHHbl Ha yyeTe pa3sMauli UX H309/IeKTpH4e- 
CKHX TOY€K B KOHKPeTHBIX CTpykTypax (?°). B HepBHOli CHCTeMe MHTOXOHpHu 
cofmepxat oT 9 20 20% mMeHTO30-HYKJICHHOBOH KHCIOTHI (2) MH, CuleOBaTeIbHO, 
JOJI2KHbI ObITh LOCTYMHI BU3yaJIbHOMY OOHAapy?KeHMIO He MeHee, YeM THpOUL. 

CymrectBo MeTofia coctonT: |) B OnicTpoli (60—90 cex.!) duKcattun sceli 
HepBHOH CHCTe€MbI HHbeKWMeH OobUOrO KOMYeCTBa aeKBaTHOM CMecH NO] 
OOIbIUNM JlaBseHuem (7!); 2) B OXHOBpeMeHHOM TOpMOxeHUM pHOOHYyKIeasbl 
M OcakeHun PHI] cnuptoppim pacrBopom CuNOQO,; 3) B oKpacKe jlenapadu- 
HMPOBaHHbIX TOHKHX Cpe30B B pacTBope 0,002—0,003 M  mMernaenoson 
CHHbIO C TOUHO ycTaHoBJeHHBIM pH. Ilytem cucremaTwyeckux ucceqOBaHHh 
OKPaCKH B Oy*epHbIX pacTBOpax C Bapbupyrollel BeMYHHOH PH MuHOro ycTaHoB- 
M€HO, UTO HZ03IEKTPHYeCKHe TOUKH (T. €. 30HbI HEBOCIIPHHMUYMBOCTH OCHOBHOrO 
Kpacuteia) PHII turpovya orcrost oT cooTBetcTByioujHx ToHeK PHI] muto- 
XOHIpuii y maOopaTopHbix %XHBOTHBIX Ha 0,4—0,0 eAnHMUbI Kab pH; 9To 
NO3sBoOAeT Oe30TKA3HO, Ha MACCOBOM C€pHHHOM MaTepHaule, BbIABHTb BCIO CO- 
BOKYINHOCTb MHTOXOHJpHi B KOHKPeTHbIX He€PBHbIX KJIeETKaX H HX B3AHMOOTHO- 
WIeHHA Cc TuiblOK@aMH THrpowfa B pa3JIMUHbIX CPYHKUHOHAJIbHbIX COCTOAHHAX; 
OMHOBPEMEHHO Hall MUKpOMpenapaTE! WaioT BO3MOKHOCTb y4HTbIBaTb PHI] 
M1 JIHI] B ayppmke u Ape HePBHBIX H [IM@JIbHBIX KJIeTOK. 

Hecmotps Ha rpoMafHoe KOJMYeCTBO HCCIeOBaHHH, PMCTOXMMMYeCKAaA Xa- 
DaKTePHCTHKA MUTOXOHAPHH UB3BeCTHA JIMWb B CaMbIX OOmHX YepTax. Ha ocHo- 
3aHHM KpaCOUHbIX peak, ~Pa3OKOHTPaCTHOTO H JJIEKTPOHOCKONMMYeCKOTO Ha- 
JNOeHHH WH MHKPOXHMMYECKOLO aHaJIM3a 30 MPOBAHHbIX MHTOXOHAPHH passu- 
IaioT OeIKOBYIO CepflleBuHY («Teo») H ABycolHyIo OOOMOYUKY, KOTOpas Co- 
[epXUT GobiwWoe KOMMYECTBO JIMMOUAOB HM BAaeTcs B Bue Neperopokok BHYTPb 
[€HTPaJIbHOrO CTep%KHA. CMEMOBATEIbHO, PeSybTATbI THCTOXHMHYCCKUX NCCIe- 
{OBaHUM OyAYT B MopcomOrMyecKOM OTHOLIeCHHM He BMOJIHe OAMHAKOBbI B 3aBH- 
“MMOCTH OT TOO, KaKHe KOMMOHEHTbI MHTOXOHAPHH BbIABJIAIOTCA JAHHBIM M€TO- 
tom. ConocTaBsleHHe HallHxX MpenapaTOB CO Cpe3saMH, B KOTOPbIX BbIABJAJIMCh 
inonLe (pukcanua mo Pero nam Wamnu u oxpacka remaToKcusMHOM M60 
buKcall“A uM OKpacka No Belixepy), nokasao, uro PHI] B MuTOXOHApNAX Co- 
PeEMOTOYEHE! B OeIKOBOM CTepxKHE Tela HU, HACKOMbKO NOSBOMAIOT CYAHTb MAKCH- 
{AJIbHbIe VMMePCHOHHble YBeHUeHHA MUKPOCKONAa, pacnoOsarajoTcaA B MOBEpXxX- 
jocTHol ero 30He. IIpupoga PHI, us6upatembHo BHIABJIAeMbIX Halen OKpa- 
‘Koll B uHTepBane pH 3,5—3,9, noKagana cneunduueckuM cbepMeHTOIN30M 
cpucTaniuseckolt pHOonyKseasoli (1 mr Ha | Ma pacTBopa B TeyeHHe | uaca 
ipH 37°), HalleO MX HCKJOUAIOULNM. 

Ilpernoe o6napyxenne PHI nospomnio ompefenutp: 1) opmy vw pasMepbr 
eJIKOBOLi OCHOBbI MHTOXOHApUit; 2) busnkKO-xuMuyecKue OcobenHOcTH PHITB pas- 
IMUHEIX OpraHousax Helipona; 3) OTHOCHTeJIbHLIH YpOBeHb cofepxKaHns EES 
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Hau anaiu3 OyqeT NOCBAILeH XAPAKTepHCTHKE MHTOXOHAPHH HeHpOHa B COCTOS- 
Huu moKos. Ilo oOme6uoorMuecKuM COO6paxKeHHAM MOKHO OblIO MpeAmoso- 
KHTb YHUBepCaIbHoe Hane MHTOXOHAPHH B 3JIeEMeHTaX ICHTPaJIbHOM HepB- 
HOM CHCTeMbI; OMHAKO (baKTHUeCKH CHCTEMHOCTb HX pacipeeJieHHA, TAK We KaK 
M MpeuMylecTBeHHaA (popMa M KOMMYECTBO HX He OblIM MCCJICNOBAHbI. Muoto 
oOHapy2KeHbl MATOXOHPHH BO BCeX OCHOBHbIX KaTerOpHAX HEHPOHOB WeHTPaJb- 
HOM HePpBHOM CHCTeMBI: B JBHIaTeJIbHbIX KJIeTKaX CIMHHOFO MOSTa MH MOSTOBOPO 
cTBONIa, B adibepeHTHBIX PaHTVIMOSHbIX KleTKaX, B KJI€TKAX KOpbI OOJIbUIMX T0- 
Jtymapuit, B HHTepMeqMapHbIxX HeHpOHaxX HM KJIeTKaX IWeHTPaJIbHbIX OT/EJIOB 
BereTaTHBHOM HHHepBallun. TunuuecKkad (bopMa MHTOXOHApPHH, OYep4eHHaA pac- 
nomoxeHvem PHI, B nOKolinpix Helponax* saBAAeTCA manouKOBHAHOH. Pas- 
Mepbl GemKoBoro crepxHA 1,5—3,5y B AiuHy H1,0—0,5p B TOMMMHY; B KJeT- 
KaX CMMHaJIbHbIX PaHrideB B YCJIOBHAX JIMTebHOTO OTbIXa HAO IOMawTCA 
Houlee JWIMHHbIe MATOXOHApuu, ocTuraroulue 5—7 w. Caeqyer cpasy nmoqvepK- 
HYTb, UTO OfpaHMYeHHe HCTOUHUKOB Pa3{paxkeHHA Pa3IMUHbIX HeHPOHOB Kpaline 
CJIOXKHO, H MOSTOMY BbIABJICHHe KHOPMbI NOKOA» MHTOXOHAPHH TpeOyer HeMaJOrO 
MCKYCCTBa 2kCMepHMeHTatopa. MutToxoHypHu pacnoararrcaA BO BCex IIpOMe- 
WKYTKAX WHTOMIASMbI, CBOOORHbIX OT THTPOMAHbIX ribIOoK. EcTecTBeHHO, 4TO 
ylauleKO He BCe OHH NMomaaioT B MIOCKOCTb Cpe3a CBOHM JJIMHHbIM JMaMeTpoOM; 
(okycupyA yuacTKu pasmMuHOH rtyOnHb! (4—6 uw) cpesa, MpH NOMOLIM OMHOKY- 
JIA PHOrO MHKPOCKONAa JerKO yOeANTLCA, UTO TOUCUHBIH Cpe3s COOTBeETCTByeT Cede 
HMO OTBeCHO WIM KOCO JlexKallleH MUTOXOHApuu. PacnpeqemendHe MUTOXOHApHii 
B Tele KJIETKH H ee JeHpuTax JOBOJIbHO paBHOMepHo. Konyc orxoj{a aKcoHa Xa- 
pakTepH3yeTCA 3HAUHTeJIbHbIM CHH2KCHHEM KOJIMYECTBA MUTOXOHAPHH , COMPOBOXK- 
JaIOWMMCA MapaeIbHbIM YBeJIMYeHHeEM YHCJia MAKPOCOM, HaHOolee KPYIIHbIe 
3 KOTOPbIX eJBa Pa3JIMYHMbI B OOBIMHOM MMKpOCKONe; TOH OKPaCKH MHKPOCOM 
MeTaxpOMaTH4eH H B OTMM4YMe OT CHHe-*PHOeTOBOrO WBeTa MHTOXOHIPHH AB- 
JIA€TCA JIHJIOBbIM HIM KpaCHO-(bHOseTOBbIM **; MOITOMY B MeCTaX CKOMJICHHA MHK- 
pocoM HaGuJlioqaeTCa CBHI WBeTa B JJIMHHOBOJIHOBOM HalipaBseHuu. Muromores- 
HOCTb CTPYKTYPbI YJaBJIMBaeTCA MPH BpalleHHH MMKPOMeTPHUeCKOFO BHHTA. 
B cTBOJIMKe €KCOHA MHTOXOHAPHH HEMHOTO (XOTA, BOSMOXKHO, MpOMOPUNOHAdJIb- 
HOCTb COOTHOIMeHHH C CXHHUWeH OObeMa AKCO- HM WHTOMMIA3MbI OMHAKOBA),H OHM 
JOKAIM3YIOTCA TyIaBHbIM OOpa3som NO NepHdepHu OKPy2KHOCTH, B MOrpaHHuHoL 
C WWBAaHHOBCKHMH KJI€TKaMH 30HOH. 

OOuapyxKeHue MUTOXOHAPHH NOKasalo HaMIHe LBYX KaTeropuit eH ApUTOE 
y KPYNHBIX (IIPe€HMYLLeCTBeEHHO, MOTOPHBIX) HeHPOHOB; B MepBo, OObMHOL| 
pacnolarajoTca yJJIMHeHHbIe OCTPOBKH THPPOMAHBIX TIbIOOK, MexKAY KOTOPBIMy 
H300MJIYIOT MATOXOHAPHH; y BTOPOM, MpeycTaBeHHOH Yale BCero OMHHM Jen 
PHTOM, THpOHA OTCYTCTBYeT, HM JIMIUb OHOPOAHOCTh COkep2xKaHuA B HUX MUTO! 
XOHIPHM NOSBOJIAeET MpPOCIeAUTb UX OT Tea KIETKH JO KOHMWeBOrO OTMeIa; ITE 
pellenTOpbl, KaK MpaBMJIO, CBA3AHbI CO CTeHKOM MPOXOAALLero MOOMH3OCTH Ka! 
naIApa. 

@u3uko-xuMuyecKkHe cBolicTBa PHI] B MuTOXOH,pHAX BHJOH3MCHEHEI Me 
CpaBHeHHIO C AHAJIOPHYHbIM KOMMOHCHTOM THIPOHAa: BO-MepBbIX, H309/1eKTPH 
yeckaad TouKa PHI]-Komnuekca B MHTOXOHAPUAX NIpH Hale PUKCaUMu COOTBeT 
crpyer pH 3,3—3,5 u, cleqoBaTebHO, HaXOANTCA B Oomee KHCOM 30He, er 
Ass THPpOwa Tex %Ke CaMbIX KJI€TOK; BO-BTOPbIX, IPH OKPaCKe MOsIMXPpOMHOD 
MeTHJI€HOBOM CHHbIO HJIM UHCTbIM KpaCHTeJeM, HO B OuprastaTHOM Oydepe, UB 
MHTOXOHAPHH SCHO MeM@XPOMAaTHYeH — OHM (huO/eTOBbIe, TOr4a Kak THIpor, 
TeMHO-TroyOoH HIM 4ucTO CuHHH. TpyHO cKasaTb, 4eM OGycOBMeHa MeT 
XPOMATHYHOCTh OKPaCKH MHTOXOHAPHH; BOSMOXKHO, YTO OHA CBHeTeMbCTBY 
© OOsbUIeM, YM B THPPOWLe, YHCe AUCCOMMMPOBAHHLIX (POC(POPpHOKHCIBIX Ppynr 
4TO COOTBETCTByeT JaHHbIM JIMTepaTypbl MO MeTaxpoMasuHu uM Ooee HH3KOM 
3HaveHHIO M309IeKTpHyecKOH TouKH (M9T). 


* DKHBOTHBIE HCCIENOBAINCb B YCMOBUAX JWIMTeNbHOTO (1—2 uaca) HapKoruyeckoro cH 
oOyCJIOBeHHOTO AMUTAJIOM, THONeCHTAJIOM HM ApyrHMu Oap6uTyparamu. | 
** OcoOeHHO Ip OKpacke c OndbtanaTHbIM Oydepom. 
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UsnoxKenupiit MaTepHaJI CBueTeIbCTByeT, YTO PHI] mokausyioTca B HepB- 
lOH KJI€TKe He TOJIBKO B AJpbillKe H B ribiOKaXx THPpoua, HOM B MHTOXOHApPHAX, 
OJIMNeCTBO KOTOPbIX B Tele HelHpOHa HW JeHApuTax BecbmMa BeanKo. Tucroxu- 
(uueckoe OOHapyxeHHe PHIT B MuTOXOHApHAX HepBHOM TKaHH xapaktTepu3yer 
IX MOp(OIOrHiO H (PYHKUMOHAJIbHY10 H3MCHUMBOCTD. 

Auddepentnabuble (PH3HKO-xXuMMYeCKHe pasMuna PHI (B wacrnocru, ux 
TOT) oroOpaxaioT BeposTHble GuosorMuecKHe OcobeHHOCTH KOMMmeKca PHI 
| APYTHMH COCTABHBIMH BelleCTBAMH B MUTOXOHJpHAX, THTpPoHZe nu AApHUIKE 
[epBHOH KeTKH. Jlio60e cymMMapHoe ompegeneHue PHIT B HepBHoii KeTKeB 
KCNEPHMeHTe OObENMHACT pesysbTAaTHI H3MeHeHHI PHI] B cbyHkKuHoHabHO 
fOpPoMOrvyecKH PasIMYHIX OOPasoBaHHAX (AAPbIUKO, MHTOXOHAPUH, THrpouy). 


3 3THX YCJIOBHAX M3MeHeHHe cofepxaHnA PHI] He moxer OpiTb ajleKBaTHO 
ICTOJIKOBaHO. 


Mucrutyt 6Homoruyeckolt usuKu Tloctynuao 
Akayemuu HayK CCCP 16 II 1957 
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Jloxasagn Axkagemun nayr CCCP 


: 1957, Tom 114, Ni 3 


@H3HOMOLHA PACTEHHH 


T. &. AHJ[PEEBA u 9. A. HAJIBBOPUNK 


K BOMPOCY O BIIUAHWUW SH3HOJIOTHYUECKOTO COCTOAHUA 
PACTEHHA WM HEKOTOPbIX BHEWIHHX BO3EMCTBUM HA COCTAB 
MPOJYKTOB ®OTOCHHTE3A 


(IIpedemaeneno axademuxom A. JI. Kypcanoeoim 5 ITI 1957) 


PaOoTamu MocieqHuX eT C MpMMeHeHHeM M38OTOMHOTO MH XpomaTorpau4e- 
CKOFO aHaJIH30B M0Ka3aHO OOpa3s0BaHve AMMHOKUCOT H OeKOB NpH OTOCHH- 
tese (!’). Oguako HeH3BeCTHO, KaKOBa JOJIA OeIKOB MH AMHMHOKHCJIOT Cpeqh 
pokyktos, oOpa3youluxca mpu dorocuutese. M3mensetca JM UX KOJIMYECTBO 
y pacTeHult c pa3MM4HbIM OOMeCHOM BelleCTB, Y OHOFO MH TOrO Ke pacTeHHA 
B Mpolecce OHTOreHe3a, IPH BO3AeHCTBHH BHeIUHUX yCJIOBHH? 

Vspecrubl JanHble, yKa3blBalollve “Ha pasJIM4YHOe pacipesesmenve yruepoga, 
yCBauBaeMoro B Ipolecce (pOTOCHHTe3a, 0 OTACbHbIM ()paKUHAM BeLLECTB B 
3aBMCHMOCTH OT THMa pacTeHHli u ycmoBul ocymecTBeHHA cboTocuHTesa (1), 

B jaHHoh paOote MbI XOTeIM MpocequTb yuacTHe yruiepoya, yCBaHBaemMoro 
B Ipollecce POTOCHHTe3a, B OOpas0BaHHH AMHHOKUCJIOT, OeIKOB WH YIIeBOAOB IIpH 
Pa3sHUHbIX (PH3HOMOrMYeCKUX YCJIOBHAX, IPH H3MeCHEHHH BHeLIHAX aKTOPOB 
cpeypl. 

B cBxa3H C TEM, YTO OObCKTAMH HCCIeEAOBAHHA B IpesbIAyulHxX paOotTax, u3y- 
yqaroulax oOpasoBaHve Oemka TIpH POTOCHHTe3e, CIYXKUJIH OTPe3aHHble JIMCThA 
WIM BbICeCUKH H3 sIMcTbeB, B I CepHH OMbITOB MbI IIpOBesIH H3yYeHHe CHHTe3a 
OeKa Ha CBCTY H B TEMHOTe Y JIMCTbEB, He OTJeICHHbIX OT paCTeHHA, Haxoa- 
WIHXCA B eCCTCCTBCHHbIX YCJIOBHAX pocTa. OMbITHbIM pacTeHHAM tbacouH HM Ma- 
XOPKH, BbIPallleCHHbIM B BereTAWMOHHIX cocy4ax Ha cMecuH Tembpurena mpu 1/5 
HOpMe a30Ta, HakaHyHe OMbITa B TeMHOTE HaBaJICA Yepes KOpeHb 1% pacTBOp 
(N1°H,),SO, ¢ TaxkelbIM a30ToM 10-KpaTHoro oOorameHua. 

OSoramleHHble TAKUM OOPa3s0M THXKEIbIM A30TOM JIMCTbA (KOHTPOMb) He OTMe- 
JIGHHbIe OT paCTeHHA, IKCMOHHPOBAaJIMCb B TeyeHHe 4 4ac. IPH COMHEYHOM OCBe- 
ULeHHH; YaCTb JMCTbeB BO BPeCMA SKCNOSHUMH 3aTeEMHAACb. 

J\na cpaBHeHHA Obl MpoBeseH OMbIT, B KOTOPOM TAKeIbIM a30T JaBasicsd | 
OTPe3aHHbIM JIMCTbAM Yepes FepellOK, a BO BPCEMA IKCHO3SHUMH Ha CBETY H B TeM- | 
HOTe NOJOBHHKH JIMCTbeB TWaBasH Ha TOM >Ke pactTBope (Ta6az. 1, onbiT 3). 

[Jocule onbira onpesqenasoch comepxanHue N' B GenKax BCero WHCTAa, a TAaKKe 
B OeKAaX XJOPOMMACTOB H M1a3MbI OTACbHO,MO MeTOAUKe, ONMCaHHON panee(3)*. 

Kak BUAHO H3 NOWYYeHHIX WaHHbix (Tab. 1), BO BCex OMbITax TAxKeNbI 
a30T Obl OONApyKeH B OeKaX JIMCTbEB, XJIOPOMMACTOB HM M1a3MbI KaK B JIMCTbAX, 
HAaXOMAWIUXCA Ha CBeTy, TaK H B JIMCThAX 3ATCEMHEHHBIX. OfHako OeNKH IHMCTbeB. 
H XJIOPONMAaCTOB COsepKaH OoMbUIe THKENOTO a30TAa IPH IKCMOSHUMU JIMCTbEB . 
Ha CBeTy, YTO YKa3bIBaeT Ha HAIMYMe CHHTeC3a AMMHOKHCOT M SenKa Mpu do- 
TOCHHTEe3e. | 

| 
| 


* Onnegenerna usoTroma N15 Ha macc-cnekTpometpe npopenenbt M. B. THXOMHPOBEIM B Ou- 
3HKO-XHMMYeCKOM HHcTHTyTe uM. JI. A. Kapmopa, 3a uto BbIpaykKaeM CMY UCKPeHHIOIO Owaro- | 
WapHocTs. 
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YcvienHoe NocTylieHve Taxenoro asota B 6e0K XJIOPONacTOB Ha CBeTy 
aOOMaOCb Y BCeX UCCuIeyeMbIX HaMH OOBeKTOR: y cbacouly, Maxopknu, xson- 
aTHuKa — KaK Ha OTPe3aHHbIX JIMCTbAX, TaK HW Ha JMCTbAX, HE OT/eNeHUBIX 
T pacTeHul. 

Bo II cepuu onpirop u3yyanoch Bausanne (pH3HONIOrHYecKOrO cocTOsHHA 
AcCTeHHA WH BHEWINHX BO3eHCTBHH Ha OOpasoBaHHe Seka H AaMHHOKUCAOT pu 
oTocHHTese. B uccleoBaHHH NpHMeHsICA paqMoaKTuBubili yraepog C4. 

OnbiTHbie pacTeHuA: dacob, NoAcomHewHHNK, KYKypy3a — BbIPalluBaJIMCb 

OObIYHOH MOUBe B BereTallHOHHBIX Cocymax. 

PayquoakTHBHad yrsieKu- 


OTA BBOAUNACb B JIHCTHA Ta6Oauna 4 


pu TOMOLL lipuGopa Conepxanne N15 B 6enkax sucTa, xaoponactos u 
& Mla3Mbl TPH SKCMOSHUHH JIMCTbeB Ha CBeTY H B TeMHOTe 
OD. VW. Hosuuxoro (2%), (ar.%) : 


O3BOJIHIOULErO SIKCIMOHUPO- 


aTb JIMCTbA BTOKe BOSAyxa- ss & 

EMO; Ges OTACNCHHA UX S O6bekT Pot Jluct eS Tlna3ma 
T pactenus. OKcnosuunA = oie eo 

lO MHH.) mpopoqunacb BO — 7 — 
poAyxe, conepmamem 3% 1 | aconn | Kont 0,0224 0,03 — 
O,. CO, WaBamacb u3 pac- TeMEOTA. 0, 0589 03M 0.2584 
eta 1,5 uCu wa Ont 5 | saronna |StStpom | taee | HAMS | BSD 
McT. MuHTeHCHBHOCTb ocBe- Temnora 0,1873 0, 0475 = 
ee 4000-50 000. mK) ig | Xeonagis) Koespore | geet des | ee 
Miepatypa Bosqyxa 20 ie aout ele eteacias 


-24°. 

Tlocae onbita UCTbA CPuK- 

IPOBaIHCb TBEpJOH yIIeKHCIOTOH, H B HHX oONpeyemamocb coflepxaHue C4 
Oemkax,yrmeBposax HU BO (pakWHH Ha OOMCHHHKAaX, OCHOBHY!O Maccy KOTOpOLi 
\CTABJIAIOT AMHHOKHCJOTHI HM OTYACTH OpraHHyeckue KUHCOTHI. Bplenennve mpe- 
ipaTa OeKa BeOCb B OTACIbHOH HaBecke. JIMCTbA TWaTebHO pacTMpasmuch, 
JIeHaA CYCIMeCH3HA OCBOOOMKAalacb OT KJICTOUHbIX CTCHOK (UIbTPOBAaHHeM 
spe3 MOMOTHO. Beok cycneH3HH OcaxKaica, Moce noAKucienua HCl, narpe- 
iwveM (3 MMH. mpu 100°), 3aTeM OTUCHTPHPyroBblBaJICA WH OUMMaICA OT NHT- 
SHTOB, JIMMOHAOB H KpaxXMaJia MO MeTOJHKe, ONMCaHHOH pauee (‘). 

JA BbI,eIeHHA YrJIeBONOB HCHOMb3OBaaCb NapaVIeJIbHaA HABeCKa JIMCTHEB, 
yTOpad pacTupasacb H MOsBepraacb rugpomusy c 2%-H HCl B reyenne 3 yac. 
OCIe OUMILCHHA FHApOMH3aTa OT OeKOB ONpeseANAacb ero OOMLaA AKTHBHOCTD; 
TEM YIJIeBOAbI OTACMAMUCh OT BCEX OCTAJIbHbIX BENLECTB IPH MOMOUIH KaTHO- 
ita CBC u announuta [19-9, w MX aKTHBHOCTh onpefeaAlach Noce yiapHBa- 
if Ha JIATYHHBIX WucKax. AKTMBHOCTb (pakMH, ocTaBulelica Ha OOMeHHUKAaX 
yee yAaseHHA yrieBoAOB, ONpefeANach NO pasHulle Mery oOmelH akTHB- 
CTHIO (PUMIbTpaTa HW AKTMBHOCTbIO yrsieBosoB. Bo Bcex c1yyadX YUMTbIBAIACb 
(ebHaA WH OOMLaA AKTHBHOCTD BemlecTB Ha 100 cM? JIMCTOBOH NOBepXHOCTH. 

B ra61. 2 mpHBeyeHbl WaHHble pacnpeseieHuA paquoakTMBHOrTO yruieposa 
TpokyKtax orocunTesa y pasHbIx pactenuH. Bce pacTenua HaxOAMJINCb 
Mepvofle BereraTuBHoro poctra. Mb! BUAMM, ITO y uccHeyembIxX pacTeHHH He 
MbKO HaOm0faeTCA pa3sNMGHaA HHTeCHCHBHOCTb (OTOCHHTe3a, HO MH pacipese- 
HHe YCBOeHHOTO yrulepofa pasJIMuHO. 

Han6onpulee KOMUeCTBO yrulepofa NomafgaeT B yrueBORbl y KYKYPyY3bl 
9,11%), sHauuTeIbHO MeHbIe y aco (62,7%), MOACOMHeYHHK 3aHHMaeT 
OMeKYTOUHOe MoMoKeHHe (68,6%). 

OueHb CYyHIeCTBCHHble pasIH4MA B pacpeseuenuu yrsepona HaOmoarwrcsA 
SOeMHCHHAX HeyrueBoRHOH Mpuposbl — B OeKax H BellecTBax, acopOupye- 
IX Ha oOMeHuUKax. Ha qomto 3THX CoequnHenUi y cbaconu mpuxogutca 37,3%, 
KyKypy3b! TombKo 10,8%, y MoxcomHeyHHKa 313%. 

Oru pasinyad OOYCMOBMMBAIOTCA TlaBHbIM OOpas0M HEOAMHAKOBbIM BXO2K- 
Huem C!4 Bo (pakunto, afcopOupyemyro Ha OOMeHHHKaX, COCTOSILYIO B OC- 
BHOM H3 AMMHOKHCJIOT; IIpOWeHT MOCTYNJIeHHA Cl4 B 6enKH HeOONDbINON 

663 


ie ; 0 - 

y Bcex pactenu: ot 1,7—1,8 y acomu uM kKykypysbl H HO 3,0% y OCOM 
HeuHHKa. ay 
KommuectBenHble pa3siu4uud, Ha6mofaembie B OOpasoBaHHbIX MpOflykTax cbo- 
TOCHHTe3a Y pa3HbIX pacTe- 
HHH, MO-BAAUMOMY, HaxoAT- 
Pacnpenenenue Cl4 B Genkax, yruesonax u dpaxuuu, CH BCBASH C BHJOBbIMM OCO- 
amcopOupyeMou Ha OOMeHHHKAaX, y PaSHbIX pacTeHHit Mp OeCHHOCTAMH 3THX PacTeHHH. 
SKCNOHHPOBaHHH JIMCTbEB B TCYCHHE 10 MmuH. Ha CBeTYy Tlomy4eHHbii MaTepHad no- 


TaOnmuma 2 


ee, 3BOJINET CUHTATb, YTO Xapak- 

6s AKTHBHOCTS (B % oT OOulel) TepHBIe ocoOeHHOcTH cocTaBa| 

ak TH BHOCTB pacTeHuH dopmupyroTca He} 

te pee B nemect- TOJIbKO B pe3yJIbTaTe BTO-| 

ig a mucTOM | goncay |e eR Pg cach” = PHUYHBIX MpespalleHHii yrvie-| 

a 100 cM? wax | Ha OOMeH- — BOJIOB — OHH TIpOABJIAIOTCH} 

eet fea y2Ke IpH nepspuynom op-| 

MHpOBaHHH OpraHHyeckorot 

Hascoamenaine t= re sim | osie8 =| d8'a9 ©: BELMECTBa B Mpouecce oro 
Kykypysa 68249 bee 89,13 9,16 CHHTe3a. 


Kak BHQHO 43 MpHBe-+ 
JCHHBIX JaHHbIx (TaO. 3), pacmpeflenenue yruepoga cpeyu npoxyKTos cboto-; 
CHHTe3a OYCHb pe3KO H3MeHAeTCA Y paCTeHHA B pasuble NepHObI ero pasBUTHA. 
Ha nepppix (pasax pasBuTus daconu C™ Oonbule Bcero nocTynaeT B yreBOIbh 
(78,6%) HW  MeHBbILe BO | 
(ppakuuio, acopOupyemyro Ta6nuna 3 | 
Ha OOMeHHHKax (16%). Bo- Pacmpenenenue C!4 B 6enkax, yrmeponax x pakuuu,) 


yiee MO3 HH nepvog pasBu- gee bee Ha OOMeHHHKaX, y dacomH B_ pa3HBlet 
aa a3bl Pa3BHTHA IPH SKCHOHHPOBaHHH JIMCTbEB B revel 
THA UBeTeHHe HU o6pa30Ba MO see cBeTy ¢ CHO, 


Hue CEMAH XapakrepH3yerca 
YCHJIGHHBIM MOCTyMJIeHHeM ce Autanuoers(o, on oom 


yrulepoia B BeIlecTBa, aJICOp- AaKTHBHOCTb 
14 3 
Oupyembie fa OOMeHHHKaX asa Cee a ase 
9 = x JIHCTOM B yruleBo- |Bax, aycop 
(qo 35,1%), TO, NO-BHAMMO passurua he ee 
MY, CBA3AHO C YCHJICHHbIM Ha 100 cm? eS Ha OOMeH- | 


NOTpeOe€HHEM AMVMHOKUCJOT sacra) moa 


B NepvHoq dopmupopanua 


BereTaTuBublit 


peNpOMyKTHBHbIX OplaHos. eet 9172 4,60 78,58 ieee 
= BeTeHHe 16998 5 ; 

Coflep>xKaHue yrulepoya B yr Oboe 3,92 71,06 25,02 

jiepowaX MW OenKax B 9TO 60608 16707 3,23 64,64 35,16 


BpeMA CHHxKaeTcA Jo 61,6 
u 3,2%, COOTBeTCTBeHHO. 

Hsmenenua B pacmpeyeeHuu ycBOeHHOrO B Hpouecce doTocuHTesa yrulepo> 
qa HaOmofaioTch M Yy JHCTbeB pasHoro Bospacta (Ta6m. 4). Tax, HWKHHe, 
HaHOoslee CTapble JHCTbA NoAcomHeIHHKa (3-H Apyc), oOmaqaimue HauMeHbs 
ie MHTCHCHBHOCTbIO (POTOCHHTeSa, OOpasy!lOT MAKCHMasbHOe KOMHUeCTBO yrule+ 
BoqoB. Uem JIMcT MOIO*Ke, TEM MEHbIWe COJepxKanuve C4 yrleBofax HW OOWbUIE 
B OeKax HM pakuH, agcopOupoBaHHOl Ha OOMeHHUKaxX (4—6-i1 APYCBI). | 

TakuM oOpa3oM, XapakTepHbIi AIA oOMmpeylenenHoro cocTosHMa mMcTa xXH4 
MHYeCKHH COCTaB OMpefenseTCH HU 3aBHCHT OT HaUpaBJIeHHOCTH (OTOCHHTeTH+| 
uecKOro Mpollecca, B pe3ybTAaTe KOTOPOFO JIMCT OOpasyeT He TOMKO yrueBogEl,| 
HO WM Apyrue BemectBa. 

Ouenb peskue HSMeCHCHHA B pactipeqenenuM yrnepofa HaOmofaiorca mpH 
BOSJCHCTBHH Ha pacTeHve (PaKTOPOB BHeUWIHEL cpexnl, HalpMMep pu BBeeHHE 
B JIMCT comeH asota (Tra6n. 5). B AaHHOM cu1ryyae ycunenne CHHTe3a A380THCTHX 
COeMHEHHH, Ip XopowieM cHaG@KeHHH a30TOM, BHOMHe ecTecTBeEHHO. Ho oco: 
O€HHO BayKHO H HHTepecHO TO, 4TO BBeWeHve coneli agora Henmocpe\CTBeHH 
OTpaxkaeTcA Ha Ne€pBMYHbIX NpeBpauleHHAX yrmepojla, ycBavBaemoro B npouece 
cborocnutesa. M3 qaHHbix Ta6u. 4 BHAHO, YTO cuHTe3 enka u APyrux a30rcos) 
AcpKalluxX CoeAMHEHHH YBeNMYHBaeTCA NOUTH B Ba pasa, oOpas0panve x« 
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TWeBOAOB CHHKaeTCH. BauaHHe a30Ta Ha Xo] sree yraepoya mpu 
OTOCHHTese OTMeYalOCb B sHTepaType (8, 7, 18 14 


Bsegenue B JHCT (poctpopa He OKasano 3ameTHOrO BJIMAHHA Ha pacpejese- 
Me yrlepoqa y pacrennit 
JACOJIH B chase oOpasoBanusA pens 
COoR. IIpu BO3JelCTBHH CO- Pacmpenejienne C!4 B 6enKax, yruiepolax uM dpakuun, 


Oupyemou Ha OOMeHHHKax, 
eli bochopa Ha 6 _ agcop y sJucTbeB NoscomHe4- 
(bocibop omee MO HHKa pa3HbIX ApyCOB NpH 9KCNOHHpOBaHHH sHCTBeEB 


lOofble pacTeHua qbacomu B B Tevenne 1@ mun. Ha cpety c CMO, 

ase Hayaa OyTOHH3allHH 

aOMOJaNOCb peskKoe yBeNH- Ocuyas ee ee ee 

eHve BxOKJeHHA C4 Bo ti ae 

)PAKIUHIO BeMlecTB, aylcopOu- BPYG entiaa Lee J 

| 6 PCTnOn JIUCTOM B yrJIeBO- |Bax, alcop- 

YeMbIX Ha OOMe€HHHKax, H (umm|munH | B OesKax ae 7 PORE? EM ELE 
Ha 100 a Ha OOMeH- 

a yruiepoyqa B caer HHKaXx 

BoOjlaXx. 

__ Takum o6pasom, B ecTecT- 3-H 40287 4,74 89,27 8,99 

@HHBIX  YCJIOBUAX pocta ee ro oe poe spies 

ACTeHHA B suCTe HaOwI0- : ory ar = me 


aeTca cOpa30BaHue aMHHO- 

MCJIOT H 6eKa B Mpomecce (boTocuHTesa. KosmnuecTBeHHbIe COOTHOMeHHA 
/ cocTape oOpasyroulNxca TpoOsyKTOB doTocuHte3a (yrsespoyos, OeKoB, 
MHHOKHCJIOT, OpraHWYeCKHX KHCJIOT) MeHAIOTCA B 3aBHCHMOCTH OT BHJa 
ACTCEHHA, OT ero BOSpacTa, (PUSHOMOTHYeCKOTO COCTOAHHA HM OT BHEIUHUX 


Ta6aunua 5 
Pacnpenenenue C14 B 6enKax, yrmeBowax Hu dpakuHu, azcopOupyemoli ua 
OOMeHHHKaXx, MpH pasiMuHoM cHaOxKeHHH JMcTa N uw P nocne sKkcnoHHpoBanus 
JIMCTbeB B TeyeHHe 10 MHH. Ha cBeTy c C140, 


AKTHBHOCTb (% OT O6LIelt) 
O6ulaa akTHB- 
HOCTb Ci4, yc- B BellecT- 
O6teKT Bapuaur onbita |BoelwHaA JHCTOM B yrsieBo- |Bax, aj\cop- 
(a4Mn|MHH B 6enkax 6upyembix 
100 cm? muctTa) fax Ha OOMeH- 
HHKaX 
@acosb B Hagae | KoHTposb 21569 1,48 55,62 42,90 
6y TOHH3alHu (NH,)2SO, 17967 3,53 39,93 56,54 
NaH2PO, 17287 1,66 26,68 71,66 
@acomb B NepHom | KontTpo.wb * 55670 2,28 46,63 51,09 
o6pa3s0BaHHa 6o- | (NH,4)2SO, 75003 4,35 33,82 61,83 
60B NaHzPO, 51794 2,82 bane 45,96 


o3qelicTBui. Jjoma OenKoB Cpe MpoAyKTHBHOTO oOTOCHHTesa HeBeIMKa H 
ocTaBsineT OKONO 1,5—4%. Boénbulad wactb nposyKta cborocuHTesa, cosep- 
<alero a30T, IPHXOUTCA Ha JOJO AMMHOKHCIOT; UX KOMMYeCTBO (20—30%) 
e@HAeTCH B 3aBHCHMOCTH OT YCJIOBHH 3HaYHTeIbHO OOJIbIe, YM KOJIHYCCTBO 
Opasyemoro Oeka. 


VUucruryt dusHouoruu pacrenui um. K. A. Tumupa3sepa Ilocrynua0 
Axayzemun HayK CCCP 24 II 1957 
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Vloxrnagm Akagemun wayr CCC 
he 1957. Tom 114, Ne 3 ; 


IKCHEPHMEHTAJLHAA MOP®POJIOLHA 


M. JI. BOPOBCKHH 


M3MEHEHWSA COAEPKAHUA PHBOHYKJIEOMPOTEHOB 
B HEPBHbIX KJIETKAX OPFAHH3MA B YCJIOBHAX 
FOMOTPAHCILJIAHTAWHH HEPBA 


(ITpedcmaeaeno axademuxom A. JI. Cnepancxum 22 XII 1956) 


B wauieli craTbe (1) Mbl H310%KWIM pesyJIbTaTbl HaOJOeHUA, XPOHAKCH- 
MeTpHH H THCTOXMMHYCCKHX MCCIeqOBaHuM Ha %KUp M TaMkKorenH y coOak, NOJ- 
BeprlHXCA TOMOTPaHCNWaHTauHu CeaMU{HOrO HepBa. 

B wacTosmel pa6ore Mbl IpHBOAUM pe3yJIbTaTbl THCTOXHMHYECKOLO . HCCUe- | 
JOBaHHA pHOOHYKsIeONpOTeHAOB B KJ€TKAX HepBHOM CHCTeMbI y TeX Ke ra 

} 


Meroguka ucceqoBanua (1) 3aksOuaacb B CJIeYIOULleM. 

TlonapHo y coOak OfHOrO Noma HM BO3pacTa H NPHMepHO OHO NOPObI B CTe- 
PHJIbHBIX YCJIOBHAX MCCeKaJICH Ha CepequHe MpaBoro Oefpa OTpesoK ceja- 
JIMUJHOTO HepBa JWIHHOH B 2,5 nH 3 CM, KOTOpHIN NoMellaicA B petbpHxepaTop 
mpu—2,—3° na 72 uaca. Uepe3 3 cyTok B CTePpHJIbHbIX YCJIOBHAX CHOBa OOHAa- 
*KAJICA WpaBblll CefasIMULHbIM HepB, OCBeKaMCb erO Kpad HW B OOPasoBaBLINicg | 
HeekT BCTaBJIAJICA OTPe30K HepBa, B3ATHIH y Apyrou coOaku uM xXpaHHBUINicsa } 
B XOJIOMMJIbHMKe, IpHYeM STOT OTPe3OK Y NMOOMbITHBIX COOaK paspesasicA Ha 
monepeyHble TACK TOMMHOIO 1—11/, MM, a Y KOHTPOJIBHDIX BCTABJIAJICA WesH- 
KOM. LlenTpabHbl HM MepHdepHyecKHH OTpe3KH HePBa BMeCTe C BCTABJICHHBIM | 
Me@*KAY HAMM TpanCcilaHTaToM OOBopayHBaNCcbh PHOPpHHHOH MIeHKOH, Ha Koy | 
HakJlabIBaIMCb IWBbI, 4 Ha pasOrHyTYIO KOHeYHOCTb — FHNCOBad MOBA3KAa Ha} 
9 jHeH. 

Uccneqopanucb m0 metoxy Ula6agaura Ha pHOoHyKeONpoTeHAbI MexKII03BO- } 
HOUHbIE y3ubI (S2) C OOeHX CTOPOH, CMuHHOM Mosr (Sz), MposomroBaTbi Mosr | 
WM KOpa OOeHX CHIMOBHAHBIX H3BUNIHH. B HacTOAUee BPeMA 3aKOHYeEHbI UCCeO- | 
BaHwA Ha pHOoHyKseonporenyLl y 5 coOak —4 MOJOMbITHEIX MH KOHTPO.bHON, | 
MpOXMBUIMX 7 WHeli M15 Mec. MocNe oNepalHv, H OHOM 30poBol Heomepx- } 
poBaHHOH coOaKn. 

Yepes 7 quel noce onepalluu TOMOTpaHCcnaHTalun HepBa y KOHTPObHOH 
coOakH HakonuieHve puOonykseonpotenjos (PHIT) B neppunix KeTKAaX JeBBIX | 
M@XMO3BOHOUHbIX Y3JIOB BbIPaKeHO MeHbIUe, YEM B TEX Ke KMeTKAX MpaBblx | 
M@2KTO3BOHOUHBIX Y3JI0B; Y NOAONbITHOM coOaku HaOOopoT — HakonuteHHe PHI! 
OoubIMe BbIPaKehO B HEPBHBIX KJe€TKAX JIeBbIX M@KMO3BOHOUHBIX Yy3JIOB, eM 
B KJI€TKAX MPaBbIX M@XKMO3BOHOYHBIX y3JI0B. B CHMHHOM, MpOOsTOBaTOM MOSTY | 
M Kope Oo/bIIMX NOyWMapHi comepxanne PHI B nepBublx KneTKax MOJOMBIT- 
HOrO H KOHTPOJIbHOrO %KABOTHbIX IIPHMePpHO OJMHAKOBO HM He OTMMUAeTCA OT 
HOPMaJIbHOH KapTHHbl. 

Yepes 15 mec. nocme onepalun y nogonmbirHol co6aku coyepxxanue PHI] 
B HePBHbIX KJI€TKaX JIEBOFO MeXKNO3BOHOUHOTO y3sa Se He OTMMYaAeTCA OT CO-. 
Repxkanua WX B TeX %Ke KM€TKAX HOPMANbHOM COOaKH, a B HepBHBIX KeTKaX| 
mpaBoro MexkKnOsBOHOUHOrO y3na PHI] Menpure. Y KoNTpobHOli co6aKH B HepB 
HbIX KJICETKAX OOOHX MeXKMO3BOHOUHBIX y3JI0B Se OTMeNaeTCA MeHBIee HaKON- 
neHue PHIT, vem B HepBHBIX KeTKaX Tex Ke Y3JIOB y MOJOMBbITHOR cobaKH. 
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Puce. 1. CnuHHOH MO3r HOpMasbHOH co6akuH. 

HopmasmbHoe HakoneHHe pHOoHyKsJeompoTeH- 

HOB B MOTOPHBIX HE€PBHBIX KIeTKaX TMepesHero 

pora. Ila6ayau. Muxpodoto. Ox. — 6, 
06. 50. 


Puc. 3. Kopa seBoli CHrMOBH HOI H3BYAHHBI 

OOJIbINAX NOMYWAapHH TOJIOBHOTO Mosra y noOd- 

ONbITHOH cOOakuH Yepes 15 Mec. nocae romotpanc- 

IaHTawu Mpaporo cefasnuHoro HepBa. Hop- 

MaJIbHOe HaKOMJeCHHe PHOOHYKMeoMpOTeHOB B 

kneTKax II] —V _  caoepxkopp. IZa6agaur. 
4 Muxpogoto Ok. 6, 06 32 


JIAH, rt. 114, Ne 3, Boposckuit 


Puce. 2. CnuHHOoH Mo3sr KOHTPOJIbHOH coOaKu 
uepes 15 mec. mocme romMoTpaHcnanTalHy 
mpaBoro ceflamHmHOrOo HepBa. SHauHTesbHOe 
YMeHbIUeHHe COfep2xKaHHA PHOOHYKJeoMpoTeH- 
OB B MOTOPHDIX H€PBHbIX KJIeTKAX MepedHero 
pora. ABseHHA «MepBHYHOrO pa3qparxKeHHA» B 
IBYX HepBHBIX kKeTKax. Ia6anam.~ MuKpo- 
dboro. YBemnyeHHe TO x%xe 


Puc. 4. Kopa seBoli cHrMOBH_HOM M3BHJIHHDI 
60JbIIUX NOJYWApHi TOMOBHOTO MOsra y KOHT- 
PoubHOH co6aku uepes 15 Mec. Mocle TromMo- 
TPaHCMaHTaluu MpaBoro ceasHuHOrO HepBa. 
YMenpuleHHe cosepxaHua pHOoHyKeonpoTeH- 
os B KuieTKax II] —V canoes Kopp. Wla6anau. 
Muxpodoto. YBerHyeHHe TO *Ke 


_ Y NogonbITHo uy KOHTpombHO coOaK Mpomudepayua CaTeWIUTOB w NomH- 
WIACTOB Oowlee BbIPaxKeHa B JI@CBbIX M€?KNO3BOHOYHBIX y3Jla¥, YM B IIpaBblx; 
‘pOMe TOPO, Y KOHTPOJIbHOH COOaKH CocyAuCTad peaKIMA B JIeEBOM Me>KII03B0- 
(OUHOM y3Jle OOJIbIUe BbIPaxKeHa, YeM B MpaBom. 

B HepBHbIX KJIeTKaX CNHHHOPO MoOsra y KOHTPOJIbHOM coOaku OTMeYaIoTCA 
‘BIICHHA «MePpBHYHOrO paspaxenna», PHITI 3yecb MeHbUe, YeM y NOJOMbITHOM 
| y HOpMaJIbHOH coOak (puc. | u 2), a B HeEpBHbIX KueTKaX MpoxomroBatoro 
fo3ra, HaoOopoT, Oombuie PHI, yem B Tex xe KNeTKaXx y MOOMbITHOL cobaKu. 

Hepsupie KJI€TKH KOpbl OOCHX CHPMOBHHbIX H3BUJIMH Y MOOMbITHOH cobaKH 
| TipaBOH CHrMOBHAHOH H3BHJIMHbI y KOHTPOJIbHOM coOakH HacbiueHEr PHI 
aK 2Ke, Kak Te Ke KJIeTKH Y HOPMaJIbHOM COOaKH; HEPBHbIe 2e KeTKM KODbI 
eee CHIMOBHAHOH H3BHJIMHbI Y KOHTPOJIbHOH COOaKH MeHbIIe HaCbIILeHbI 
HIT, vem Te Ke KeTKH NpaBol CHrMOBHAHOli HSBUAMHbI Y KOHTPOMbHOli H GEM 
NeTKH OOeCHX CHIMOBHAHbIX H3BHIMH y MOAONBITHOL coOaKu (puc. 3 Hu 4). 

Taku o6pasom, y NOJOMBbITHBIX COOaK, Kak B paHuue (7 quel), TaK HB T03]- 
Me (15 mec.) cpokH Hoce onepalluu B HepBHbIX KJIeTKAX Me2KMO3BOHOUHDIX 
3JIOB Ha CTOPOHEe OMepallMH OTMeUaeTCA MeHbilee CosepxkanHne PHI, yem B Tex 
<€ KI€CTKAX Ha MPOTHBOMOJOMKHOM CTOPOHE; Y KOHTPOJIbHbIX XKHBOTHBIX B paH- 
He CpOKH MocJle OllepalluH HMerOTCA OOpaTHble OTHOLICHHA, a B NO3qHHe CpOKH— 
HeEPBHbIX KJIETKAX M€2KMO3BOHOUHBIX Y3JIOB C OO€HX CTOPOH OTMe¥aeTCH MeHb- 
fee HakomvieHHe PHII, uem y nogonbiTHbIx co6ak. 

Kpome Toro, y NOJONbITHOH WH KOHTPOJbHOH COOaK B MO3AHHe CpoKH Mocue 
Tlepaluu npomMepaluA CaTesWIMTOB HW NOMMOMACTOB BbIPaxKeHa pesye B JICBbIX 
2KMOSBOHOUHBIX y3slaxX, ¥eM B paBbix. Uepes 15 mec. mocae onepallMH y KOH- 
POJbHOH COOakH HepBHble KJIETKH KOPbI NpaBOH CHTMOBHAHOM M3BUJIMHbI HaCbl- 
jeHb! PHI] tak xe, Kak 9TH %Ke KeTKH Y MOAOMbITHOH COGaKH; KMeTKH BCeX 
CTaJIbHBIX HCCJIe@OBaHHbIX HEPBHbIX OOpasoBaHHH (3a HCKIIOYeHHeEM Mpoyos- 
.BaTOrO MOSra) Y KOHTPOJIbHOH coOaku HacbiieHb! PHI], menpuie, yem Te Ke 
Spa30BaHHA Y NMOMOMbITHOH coOaKkn. 

OOpamlaeT Ha ceOA BHHMaHHe elle Clefqyrollee OOcTOATebCTBO. B HepBHBbIX 
jleTKaX MpOfONTroBaTOrO MO3ra KOHTPOJIbHbIX COOakK Kak Yepés 7 Hel, Tak 
yepe3_15 mec. nocse onepalluH oTMevaeTca OobUIee HakoNeHve TiuKorenHa, 
/B mocueqHem culyuae MW OombUiee HakoreHHe PHII, vem B Tex x%e KNeTKAaX 
| MOJOMBITHBIX 2KHBOTHBIX. 

OO6bACHHTb 9TOT (PaKT MOKHO, MO-BHAMMOMY, JIMIUIb NO0cJe JaIbHeHUIMX PHCTO- 
AMUUCCKUX UCCeOBaHUH CofepxKanua ranKorena H PHII B wenTpabHou Hu Me- 
AepuvecKOH HEPBHOH CHCTeMe 2KHBOTHBIX B Pa3sHbIX YCJIOBHAX FOMOTPaHCIaH- 
MMH HepBa VM B pa3Hble CPpOKH Tocye JaHHOH onepalun. 

Kak yctraHopeno H. ©. BapakuHow, CKOPOCTb 3a%KHBJICHHA KOMKHbIX PaH 
A3aHa C yCHJICHHbIM MPOYUMpOBaHHeM KeTKaMH SMMTeIMA UW COeAMHUTeNb- 
oH TKaHM pHOonyKjedHoBol KucmoTEI (PHK). B. B. Kegposcknuit (*) yKa3pi- 
eT, UTO BbICOKOe cosepxKaHue PHK mpegBapser coOolt pocT wu coxpansetcs, 
Ka OH NpogomxKaetca. IIo RanHpim Xujena(*?), 1pH BpeMeHHOM MCTOMLeHHH HepB- 
1X KeTOK KomuyecTBo PHK B Hux yMeHbIaIOcb B 3—5 pa3, BOCCTAHAaBJIH- 
\ACb 3ATEM Yepes ONPeeMeCHHbIT MpOMeKYTOK BpeMeHH; cOJeprKanue OeKOB 
Tex Ke KleTKaX Napa/MebHO YMeHbUIAeTCA HW BHOBb ycusnBaertca. [Ip HepB- 
i JICATeMbHOCTH pacxojlyeTCH, NOMHMO HYKJICHHOBbIX KHCJIOT, HeKOTOpoe 
IMUeCTBO OeKa, H eFO BOCCTAHOBJeHHe CBA3AHO C AKTHBHOCTbIO BHOBb BO3- 
ikaiollero HYyKseompoTenya — Turpouya. 

Hannuve y mogOnbiTHbix %KMBOTHBIX yCIOBHH Ya Ooee 3HauHTebHOrO, 
M Y KOHTPOJbHBIX 2KUBOTHBIX, HAKOMJICHUAB HepBHBIX KeTKax PHIT JomxKHo 
oco6cTBoBaTb Goee aKTMBHOM pereHepauwMH y HHX MOBpe*KAeCHHOrO HEepBa. 

KOHTPOJIbHbIX %KHBOTHBIX MOH KeHHe COepxKaHnA PHI], mno-Buyu- 
YMY, CBA3AHO C HCTOMEHHeEM HePBHbIX KJIeETOK, KOTOPOe JepxKUTCA MVIMTEb- 
1@ BPeEMA HU OTPHUaTebHO BJIMAeT Ha MPOMeccbl BOCCTAHOBJeHHA MOBPeKeH- 
ro HepBa. 

ConoctaBleHue yKa3aHHbIX pe3yJIbTaTOB C pe3yJbTaTaMH HCCJIeOBaHHA 
TeX 2K XKUBOTHBIX TPO*UKH WH IICKTPOBO3OyUMOCTH HepBOB, ONpefeenusA 
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rIMKOreHa MW XKMPOBbIX BelllecTB (1) NOKa3bIBaeT JIYULy!O KOMMeHCAalMtO NaToOc 
ruyecKoro Mmpollecca Y MOJOMbITHbIX, YEM Y KOHTPOJIbHbIX KXHBOTHBIX. I loKasare 
JIAMH TaKOH KOMMeHCallMH Mpollecca ABIAeTCA HaNMUHe 3JIeKTPOBOSOyAUMOCT 
B TOBPexKJCHHOM HepBe, MeHbIlad BbIpaxKeHHOCTh Tpo*uyeCKHX paccTpoucT 
H Oolee 6M3KOe K HOPMAJIbHOMY HaKOMJIeHHe B PpasHbIX CTPyKTYPHbIX OOpas3c 
BaHHAX OpraHH3Ma MOJOMbITHbIX CoOak PHII, rmuKorena WH %XHPOBbIX BeLLeCTE 
4YeM Y KOHTPOJIbHbIX 2KHBOTHDIX. 


VuctuTyT HOpMasIbHOH HM MaTomorMyeckoH Tloctymuso 


dbusnonornu 16 VII 1956 
AxkajyleMuy MeHILMHCKHX HayK CCCP 


IMTHPOBAHHAS JIATEPATYPA 
1M. J. Bopospe xu, JAH, 114, Ne2(1957), 2B. B. Keaposcxkudi, You 


copp. 6uon., 31, 1, 38 (1951). %H. Hydén, Acta physiol. Scand., 6, Suppl. 17, 1 (1943) 
Symp. Soc. Exp. Biol., 1, 152 (1947).’ 
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Jloxrnagn Akagqemun nayr CCCP 
1957. Tom 114, N 3 


“ PH3SHOJIOTH A 
B. H. OJIM®AH 


O CYTOUHbBIX PHTMAX TIHTAHHS MAJIBKOB BANKAJIbCKOLO 
XAPHYCA HW O CYTOUHbBIX PHTMAX Y MOJIOJIM PbIB BOOBLIE 


(Tpedcmaeaexo axademuxom H. H. lll maaeeaysenom 81 VIII 1956) 


IIpencrapsaioujad Oombmoli TeoperHuecKuli H MpakTH4ecKH HHTepec mpo6- 
1€Ma PHTMOB B (*u3HOJIOrHH WH NOBeACHHH AXMBOTHbIX — B YaCTHOCTH CYTOUHBIX 
JMTMOB —B ocvleHHe rob CTasia paspabaTHiBaTbced Gouee HHTCHCHBHO. OHaKO 
JHTMbI B XKHSHECATEIbHOCTH pbIO H3y4eHbI elle Malo. B cBA3H C 9THM MBI 
‘UHTA€EM BO3MOXKHBIM CReaTb CooOuleHHe O pesyJIbTaTaX HaUIMx HaOmoOLeHuit 
iay| CYTOUHBIM XOJOM NHTAaHHA MAJIbKOB OalikaIbCKOrO xXapHyca, MpOBeeHHbIX 
IpH yuactnuu M. K. Omme. 

Masb KU 11 ONbITOB, BecoM OT 65 Jo 330 Mr, 6bIIM MO#MAHDI B OHOM 43 IIpH- 
[aTOUHbIX BOAOeMoOB p. Bosbuwiok, Bnafatoulel B O3epo Balika; 0 OMbITOB OHH 
3bIJepXKUBAIIMCb B peke B annmapatax Cec-[puua. KpyrsaocyTounbie Hadstole- 
IMA Ha MOeaHHeM KOPMa IIPOH3BOAHJUCb C MaJIbKaMH, MOMeLLaeMbIMH M0 OJHO- 
AY B OOJIbuIMe AKBAPHYMbI C H3BeECTHbIM KOJIM4eCTBOM padKOB (MOMHbI, LapHuH 
WIM IWHKJIONbI); KaKble 5 MHH. OTMe4YaJIOCb UHCIO padKOB, 3arJlaTbIBAeMbIxX 
AaJibKOM. Bcero mpopefeuo 9 onpiros. PesybTaTbl ABYX 3 HUX MpeACTaBJIeHbl 
<PHBbIMH pue. |. 

KpuBble CBHeTeIbCTBYIOT O HaJIHYHH 3AKOHOMEPHBIX CYTOUHBIX KONeOaHHi 
JHTCHCHBHOCTH NoeaHHA MUM MasibKkamMu. B cpequem B | Yac OHH CbelaJu: 
3 TEMHbIe 4acbl CyTOK, c 22 fo 4 uacos, 4 (onpiT II) uw 4,3 (ont III) pauxka; 
3 yTpeHHue ach, c 5 Ao 9 uacos, 111; 125 (onpir II); u 144 (onpir III) pauxa; 
3 JHeBHOe Bpema,c 10 go 16 3/, 4acos, 50,4 (onprr II) u 65,8 (onpir III) 
Jauka; Beuepom, c 17 yo 19 uacos, 122,5 (onpir II) u 179 (onpit III) pauKos. 
MoxKHO TOBOpHTb O HaJIMYHH Y MaJIbKOB XapHyca AByX ACHO BbIpa2KeHHbIX Mak- 
°<MMYMOB IIHTaHHA — YTpeHHero HW BevyepHeroO H OYeHb FylyOoKoro HOUHOFO MH- 
IMMYMA, MO3BONAOULero MpesnomaraTb OTCYTCTBHe MHTaHHA HOUbIO, J{HeM MH- 
‘aHHe MAJIbKOB JJIMTeJIbHOe BpeMA COXPaHAeTCA PaBHOMepHbIM. Tako xe Xa- 
yaKTep CyYTOUHOFO xXOJa MHTAHHA MAaJIbKOB Obl BbIABJICH H B OCTAJIbHbIX CeMH 
SePHAX OMBbITOB. 

TombKO y HeKOTOPHIX MaJIbKOB KPOM€ XOPOIIO BbIPaxKeHHbIX YTPeHHErO H 
3euepHerO MAKCHMYMOB Obl OTMeYeH elle HeOObUIO TpeTHit MaKCHMYM B 
[1—12 uac. Haun Wanubie M03BO1AIOT TOBOPHTb O HaMMYMH CYTOUHbIX PHTMOB 
3 IIHTaHHH M@JIbKOB OaliKaIbCKoro xXapuHyca. 

CxoJIHble PHTMbI NHTAHNA HMeroT, 110 JaHHbIM HEKOTOPHIX ABTOPOB, JIMUHHKH, 
AANbKM WM MOMOLb Apyrux ppd. MW. B. Kyun npuuied kK BbIBO,Y, YTO MaJIbKH 
WIOTBbI, YKJIeH, KapacH, MHA, OKYHA, eplia HM HaJIMMa «B OYeHb PaHHeM BO3- 
yacTe IpHy4yaiorca HaelaTbca B [Ba mpHema — yTpoM H Bevepom» ('). B NuTanun 
AONONM Ceiba B WaTCKHX BOMax yCTaHOBJIeHbI Ba MaKCHMYyM@a: yTpeHHHH — 
3 4 vaca u BeyepHult — B 17—20 uacops (°). A. I]. CymikuHoi BbIABJeHa CyTOU- 
1a PHTMMYHOCTb B MMTAHHH BOJIXKCKOM CeJIbAH: [Ba peskux MO/’bemMa — YTPOM 
yKo0 6—8 4ac. w Betepom B 20 4ac. (3, *). M3ysenue cyTOUHbIX BepTHKaJIb- 
IbIX MUrpalluH xamcbI B UepHom Mope MoKa3aJiO, YTO OHA C CyMepKaMH MOAHH- 
AaeTCA B BepXHHe CJION, HOUbIO HE NUTaeTCA, a YTPOM YXOJMT B HHYKHHE CJION. 
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«<J[Ba pasa B CyTKM — yTpOM H BeyepoM — pbiOa MeHACT YCMOBUA CYILeCTBOBA: 
HUA, epexOsi Ha HOBbIe KOPMOBbIe nacTt6uma» (°). H. MW. Kaukun ycranoBa 
CBA3b CYTOUHbIX BEPTHKAIbHbIX MUTpallu MomoM ppl B A3OBCKOM Mope € Cy- 
TOUHBIMH MHTpalYAMH MIaHKTOHA, CyKaulero eH mule: TioJIbKa WH HeKOTO- 
pple [pyrue nesaruyecknue pbiObl B MOMeHb H B HOUHbIe YaCbI ONYCKAaIOTCA B MPH 
JlOHHbIe CO, a yTpOM H MOcHe 13 Yac., raBHbIM OOpasoM Beyepom B 20 uac., 
NOHUMAIOTCA 38 MIAHKTOHOM B MOBePXHOCTHBIe COM BOMbI ("). 

Takum o6pasom, JIS} MOMOLM MHOFHX BYOB pbiIO yCTaHOBeHO, YTO yTpeH 
HHe H BevepHHe YaCbI CYTOK ABJIAOTCA YACAMH SHAUMTEJIbHOFO NOBbILMCHHA MHTCH- 
CuBHOCTH ee nuTaHHa. Mmerouluecd aHHble O CYTOUHBIX BePTHKaJIbHbIX MHTpa- 
IM1X HEKOTOPbIX PbIO B e€CTeCTBEHHBIX BOOeMAX MO3BOAAIOT MpeANOMAaraTh, 
YTO CYTOUHbI€e PHTMbI NUTAHUA ABMIAIOTCA 3AKOHOMEPHOCTbIO, CJIO2MBILCMCA 
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Puc. 1. Cyrounpii xoq muTaHua MabKoB OalikampcKoro xapuyca. JJ, /]] — Homepa OMBbITOB: 
Kawai TOUKa — YACIO , PavKOB, CbeCHHBIX MaJIbKOM 3a 20 M¥H. 


y pbi6 B CBA3H C CYTOUHBIMM BePTHKAJIbHBIMH MUFpalWAMH MIaHKTOHA, CJL: 
yKallero MM Mullen. 

B MOMHOM cCormacuH C BbIBO,aMH O XapakTePpe CYTOUHBIX PHTMOB MMTaHHs 
y pblO HaxOJATCA U WaHHble O THMe CYTOUHBIX PHTMOB HX HX AHH A. 

Mbl He MOPJIM B CJIOKHEIX SKCMEAMWHOHHBIX YCJIOBHAX MpPOBeCTH Hajrexka- 
wero KOJIMYeCTBA OMBbITOB Hal CYTOUHBIMH PHTM@MH JIbIXaHHA MaJIbKOB Xa- 
puyca. OqHako pesyJIbTATLI MPOBeeCHHEIX HAMM JBYX CepuH KPYIJIOCyYTOUHEIX 
Ha6J0LeHuH Hal MOFJIOWLeHHeM KHCTOpOa MaJbK@aMH xapHyca MeTO]OM 
3AMKHYTHIX COCYJOB yKa3bIBaroT OTUCTIHBO Ha JiBa NOJbeMa—B YTPeHHHe HU B 
BeuepHue Wacbl. 

IIpopemenHoe HaMu paHee H3y4eHHe H3MeHeEHHM Traso0OMeHa Ha MpOTAKeHUE 
CYTOK Yy JIMUHHOK HM MaJIbKOB CeBpIOrH, OCeTpa, Cura, WLyKM, ca3aHa M Kapné 
BbIABMJIM CYTOUHbIe PHTMbI AbIXAHHUA — 3A4KOHOMEPHbIe MOAbEMbI B YTPeHHHE F 
BeyepHHe 4aCbI HW CNalbl HOUbIO H AHEM; y JIMYMHOK PbIO, OTMMUAIONIMXCA C Mep: 
BbIX He MHTCHCMBHbIM AKTHBHbIM MMTAHHeM (Kapl, Ca3aH), OTMe¥eH elle Tpe 
THH — J\HeBHOM MAKCHMYM JbIXaHHA, KOTOPHIN HaGIOAaICA MY AMYMHOK Apyrux 
pbi6, HO B Oouee MO38KHeM BospacTe, OUeEBUAHO B CBA3H C YCHJICHHeEM HX aK: 
THBHOrO MMTaHHA. YkKa3aHHble pe8yJbTaTbIl MOJyYeHbI! BO BCeX MHOFOUNC: 
JICHHBIX OMNbITaX, MpOBeeCHHBIX NapaswiesIbHO JBYMA MeTOamMu: xuMUueC- 
KMM (MeTOX 3aMKHYTBIX COCyOB) H M@HOMeTpH¥ecKuM (B MUKpopecmupomerpe 
pactuxa (®)). 

Meroxom mpoTounoh Bont P. Knaysen (°), a Taxxe T. Offa u M. Kuma: 
Ta (*°) ycraHoBuiH, YTO y pbiG, OOuTaIONMX B CNOKOMHbIX BOMax, .UMerIOTCA 
CYTOUHbI€ PHTMbI TazooOmena, OTCyTCTBY1OMe y pbIO, OOuTaroUlux B OBICTpOTe: 
Kyuux Boax. IO. JI. TlonaKos (manomerpuyeckuit MeToq) noKa3au, YTO y Made 
KOB JIMHA CYTOUHbIe PHTMbI AbIXaHHA ONPeMeAIOTCA HaJIMYHeEM UeTbIPeX MAKCH: 
MYMOB, M3 KOTOPBIX HavOOulee BbIParxKeubl YTPeHHUM u BeyepHult (1!). AcHo Bor 
ABJICHbI [Ba IMKa — YTPeHHMH UM BeyepHuli — B KPMBOW CYTOUHbIX H3MeHeHH M0- 
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MOULCHHA KMCOPOAa JIMYMHKAaMH BOJKCKOH CesIbLM B HaGIOeHuAx P. B. Kppr- 
f(OBOH (MeTO CKAHOK) (4). A. Xurrunr6oToM mpuuier K BbIBOLY, YTO 3a Nepnoy 
8 4ac. fo 21 vaca pbixanne ppiG noBpluaerca YTpOM H Beyepom (1%). 
Hau kpyraocyTounble Ha60leHHuA MoKasaIN Hanu4He XOPOLUO BbIpaxkeH- 
IBIX PHTMOB H B pocTe JIM4MHOK Kapila: MMKH efO HHTCHCHBHOCTH MpHypoueHbl 
. 6 Uac. yTpa, a TaKxe K CepequHe AHA HM K BeyepHuM Yacam (!%), 
_ Ha ocnoBanun ananusa uTepaTypHbIx aHHbIX Mbl IpHXOLUM K Cue YIOULHM 
BIBOJaM: 1) pasHbIMH aBTOPaMH Ha pasHbIX pbiOax YcTaHOBeHO HaviuudHe cy- 
OWHbIX PHTMOB MMTAaHHA M [bIXaHusa; 2) 9TH PUTMBI He y Bcex pbi6 OJMHaKOBHI: 
OAHUX [Ba MakCuMyMa, y ApyruX—TpH H axe YeTbIpe, HO MOUTH y BCex 
SYYeHHBIX pblIO yTpeHHHe H BeyepHuNe UaChl ABAAIOTCA MepHoyaMu Makcu- 
(aJIbHOM, a HOUHBI€ YaCbl — MHHHMAaJIbHOH MHTeCHCMBHOCTH MHTaHHA 4H JIbI- 
aHHua. 


_ JlocToBepHOCTb STHX BbIBOAOB, OCHOBaHHbIX Ha MOCTATOYHO OOMbINOM H Halex- 
(OM (PakTH¥eCKOM MaTepHaue Gomee BCerO HOLKpenaeTcs TEM OOCTOATEIbCTBOM, 
TO NOAbeMbI H Cab! KU3HEMeATebHOCTH (AbIXaHHe, MHTAHHe, pocT, MoBee- 
Me) NoLaBrAtoulero OOMbUIMHCTBA H3YYeHHBIX pbIO MpHYpPOueHbl K OAHUM U TeM 
<e NepHodaM CyTOK, a Tak>Ke TeM, YTO OYeHb CXOAHAA KapTHHa MOy4eHa pH 
aOoTe pasHbIMH MeTOJaMH: MeTOLOM MpoTouHoli Bomb (2, 1, 12), merosom 
AMKHYTbIX COCyOB (*) H MaHOMeTPH4eCKHM MeTOOM (oaths 

B cBete CKa3aHHOro CleLyeT MpH3HaTb OMMOOUHbIM OTHOMICHHe K CYTOUHBIM 
HTMaM OOMena y pbiO, BbICKa3aHHOoe B paOote T. [. BunGepra, Koropnili yTBep- 
laeT, UTO «HeT H He MOxXeT ObITh KaKOro-H60 OAHOTO OOmero BCeM pbIOaM 
lipefesIeHHoro THNa CYTOUHbIX H3MeHeEHHH OOMena» (14). BunGepr, B YacTHocTH, 
OBepraeT KpHTuKe JaHHble paOoT, MpOBeJeHHbIX MaHOMeTPH4YeCKHM MeTOJOM 
, “), CUHTAH, YTO CKOPOCTb BbIPABHUBAaHHA Mapl\wanbHOrO JaBeHUA TasoB 
afl BOAO c pHi6amu JoKHa ObITh pasHOli B Pa3Hble YaCbI CYTOK B CBAB3H C pas- 
WUMeM HX AKTHBHOCTH. 

Ha ene xe, 6narogapsx ocoGol dopme pecnupallMOHHbIX COCyOB u HeNpe- 
BIBHOMY JBHKeHHIO TpyHbIX [MJIaBHHKOB pbIO, IipH 3TOM MeToye Bcerja 
CTHraeTcA NOHOe MepeMeluvBaHHe Hu Audpy3suA ra3op. J[anupie OMbITOB, 
POBeeHHbIX M@HOMeTPHYeCKHM MeTOJOM, MOMTBepxKaiwTcaA TakxKe JaHHbIMH, 
OJIYYCHHBIMH TPH MPHMeHeHHH MeTOa 3aMKHYTbIX CocyfoB (§’). Henpas 
IT. Bux6epr, ropops, uro B KPpUuBbIxX Hale paOoTbl YacTO OOIee YHCIO MH- 
MMYMOB H M&KCHMYMOB PaBHO HJIH OYeHb OJIH3KO K YHCY IMMMPHYECKH MOWy- 
@CHHBIX TOUeK; Mexyy Tem Ha 10 kpHBbIx “U3 13 uncHO TOUeK B | ,8—2—2,5— 
pa3a MpeBbIMIaeT YHCIO IKCTPEMYMOB, H TOJbKO Ha 3 KPMBbIX 9TO IIPeBBIILe- 
we MeHbiuee. HeoOocHoBpaHHo Takxe MmpesnosowKenve O HeMocTaTOUHOH cTaH- 
pTusalluu yCJIOBMH B Hallux OMbITaXx. 

BunOepr Ccpluiaercd Ha Tpu paOorbl, B KOTOPbIX CYTOUHbIe PHTMbI He OBI 
iiBeHb: E. A. A6monckow (15), M. H. Kpuso6oxa (1%) u I LF. BunOepra 
JI. E. Xaptosou (2). OOuyuM 1A Bcex 3THX paOoT ABJAeTCA TO, UTO H3Mepe- 
A [[bIXaHHA PbIO MpOBoAMIUCcb He 1O—20 pa3 B CyTKH, KaK Y ABTOPOB, BbIABHB- 
UX PHTMbI, a Bcero 4—5 pa3; npu 3TOM YTPOM H BeyepoM MpoOn! Opasucb B 4a- 
sl pe3KHX MOMbeMOB H CMaqoB AbIxXaHHA y pbIO; THTPOBaHHe poo, WaBaA 
ejlHee H3 3THX H3MeHeEHHM, He MOTJIO, KOHC4HO, BBIABHTb UMCTHHHYIO Kap- 
AHY CYTOUHBIX U3MeHeHHIt raz00Omena. JIanee, B 9THX paOoTax pbIObI He BBI- 
2pIKUBAJIMCh B PeCIMPaMMOHHbIX CKJIAHKAX JO OMNbITOB: H3MepAJOCb MOPJIOLLE- 
e KUCOposa c MepBbIX 2Ke MHHYT UX MpeObiBaHuA B CKAHKAaX. Mexdy TeM 
BeCTHO, YTO H3-34 YCHJICHHBIX ABUXKeHH pblO, NPHBeeHHbIX B BOsOyATeHHe 
2@peHOCOM HX B CKJIAHKH, JaHHble H3MepeHHH B MepBble WaCbI OKA3bIBAloTCH 
iMbHO MpeyBennuenHbiMu. B yKa3aHHbIx paOotax sTO mpeyBeruyeHHe Onln0, 
SCOMHEHHO, OCOGeHHO OObINHM B CBA3H C TeM, YTO PHIOBI AA OMbITOB Opamuch 
M3 akBapuyMoB, re mpousonia Obl UX MpeABapHTebHaA aflanTallusz, a U3 
ya «HenocpeCTBeHHO Mepey onbiToM». Her cOMHeHHA, YTO TPOWeAYPbI BbIAaB- 
ABaHHA pbIO H 3aKJIOUCHHA UX B HEOOMbIUIME CKAHKHM COMPOBOKLAaHCb OCHS 
AUMTeJIbHbIM IIOBbILMeHHeM HX OOMeHA, He3ABHCHMO OT TOrO, B KaKHe Yacbl 
TTOK 3TH MpolleLypbl MPOBOAMUCh. 
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B sakouenHe BbIPAasHM MowKelaHve, YTOOb! pH HCCMeMOBaHHU CYTOUHBIX 
PHTMOB 2KU3HeeATeMbHOCTH pbl6 u3ydasuch TakxKe @Hu3HOOrMyeCKHe Mexa- 
HH3MbI, KOTOpble eKat B OCHOBe STHX PHTMOB HB KOTOPbIX MPHHMMAIOT yuae- 
THe HepBHad, ZHAOKPHHHAA H 9H3MMHAA CHCTeMBI. 


Iloc1ynuso 
25 VIII 1956 
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